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^ ^€'H) -a-g-t!- 60/201 ,932(2000id 5^ 5"^ ^^Sli t^«14. 



E-iM-, '^Itf' 1^=1^2) ^^^^ f^EflSl IJ-'S* -^l-i-^Vfe ^-f 7l^^<?l ^tfl* ^^^^±S. ^^^i}^ ^o] <H^7^M-, 

^2flo^ ig-ig^ s-jg ^S^^^ffe -a-^^M- 4^. <^l* i-'H ^^Ell5l<^K £^ i-H-^ ^ils Mis. 

^■y*]-^ ^4 ^^Ei<H sit:!-, oil- /ii^fe ^J^i-*M, ^iii £^ «ro^ hii^15.-^ei s\ 

^f-2l<?l ^l-Efl2lo> SE^ S.3. 7]^^9l ^EflSl 4^V*> ^«Jj^^ A^A^*V o^4 s 

-a-^ ^fl5L^ 4^J-tV ^«J]^* ^F^l- ^ sa^l'LV, <^11-^ f^* 71 7MB11- ^"J: 4^5} «l^oi ^^1 4,:g.£l 

n^, 4^cfl3l^S ±^S] ^^A^-i ^3^^*>^cll ZL^r^. ^til^l^l ^^^^ ^flS ^fe ^fliS.^ 

'g^l*!-?!?} ^M^^S. <Hsl^ct n ol o.^ oj^.^ Hflol: uljxlifl^ ^alsl^^l $^7l nil^ol4. 

PG-II £^ PG-40A^5L I^Bl^ tflS^^ -a-a-'^HS'Hl $]n ^I^^Sl^ 2]-^ HSE1I^^E17J<^14. ZLSl s<>1 

o. «.7l-%=ol oi= 40,000 Da "^14. S'H^ ^11^1 ^^^'^^'^[^S:: Krusius ^ Ruoslahti, Proc. Natl. Acad. USA, 

83: 7683 (1986); ^JL 9}^^. ^Hi^^l^ ^44"]^ ^S] ^^3.^}^]^^^^J: 

* ii-B-*>^ ^^S. ^^isl-^ $X^[^2i: E. Ruoslahti, Ann. Rev. Cell Biol., 4: 229-255 (1988); 9l-%- 

%»■]. cflaflS] cfl-^-^S] S«H ei: 24711S] .^Hi^-it^^ <^lf-<H^ f-^ ^-^-t!: «J:4-¥-(LPR)2] €^^11* 

*>M- #Hl£Al-Dl ill-el ^J- Ji-f}-e>t 'Sr^^'^m. ^S.Bl|:SL#2l^V^ ''11-f 

'y=lV 71^-ir ^*S«H, *ie1 7M A11£ ^^o]]^] ^-y^^. 4=r5l HS.tfliSe1^V^ 'HliLfil ^^^^^ ^J^«H, '^l 
nflEs^^S] ol^l-el^l %i-°^«H, '^llSi^^'Hl cfltt ^aS) -^S}-^ ^^tti^. 

c-ll2€^ TGFiS ^ Sl^a^J i^llS^i ^S^-i: ^^^]^7] ^4. "l-el-^i nSL^^ T 

Efll- «^1^«1-7H -B-S-*}!;}-. ■t'H, <a-'^^i, Eflafl* ^J-^l^-i ^GFe-^^ ^1-^ * 

3l-3lAl?J ^ 514. Et!:, iil^S^ "llSs^iSl 'ar-Ji^ol tif-^ ^^^] ^^-t ^^^l-^d] ^ 



<a«]:3l^S, ^ ^^^€^^S(transgenically) ^S^JS cflafi ^Hl, Hl-^^leWl^ <?1^V ^I^li 

^^^ft'^.^.S. ^J^j^ cfls^^ ^^?i«r ^7l^fl, ^ ^^^^ EE^ ^Ir^ll^^ ^ 
■i-S^ £^^; 2^; 4?^#; ^ ^j=^1^» 1" ^ S14. a^^^tt i-fr^l"^^ «J:^^-f ; ^^1^1:; A^^^: ^^Jr^l: 
•i: 1- ^ 4^2!t!: ^IrS.^ -^^^i, ^4, ±, sfl^l, ^it, S^'l ^ 44* * SI4. ^thtl: 

^ i^-, 7-1^ ^ 1- =r aJ4. ^^^S: -a^-^^^l ^^^It ^-t^ "^3 ^S. -g-HlSj^ ^-f, ^J-7l -g-l"^ '^Zt 

1 « '=l^o^ cl 4^^4711^ 10 « "^l^o'- sfe 100 « ^l^o^si 'ast ^^-Lm ^ S1«H<^>°J- ?t4. 

4^2!?t ^^1H1^14, ^^^^'S^S ^11^=1 ^1^1, 4^^14711^ ^7l^il ifl^l^i ^j^si disfl ^1 

;^1^ ^^?!«: 4^^<='l 4\1 €'a€<^]^i ^^-^£17-14 ^is^^i €-2l€ ^ «roH14 ^flat ^J-'S-^I si^ ^S^^ 

si ^5l€ ^4 WlJiL4^ 80% ^14, 70% ^14, 60% nl4, 50% i^l 4, 40% ^^14, 30% d14 2 

0% ^14, 10% "14 5% ^^3.^m^ Sl4(^e1s^5l-^ ^l^lMlsi ^1^1M|^14 ^4^ 
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oil tfl*v tg-si %■ ^s-s. a«*v ^^^tva^S #el24°1t#5l^>(GAG) ^V#<^1 ^^51<H ^^1 ^}^^ 
5>4 Hl-^2)*V tfl^^ ^]^^. ^^^^ -^-71^1 Ml'Hl^i ^1^5]^ cflS^ 50% ^l^h 40% 

nlth 30% °l°v>, 20% 10% o]^, 5% ''l^, 2% Sfe 1% °l°a-<^l GAG ^}^% Ji-fi-t!:4. ^-^^ Hmt!r ^ 
^'i'^l^l, ^71 GAG ^1-** tfla^ ^^^1- tfl GAG '^l-** iL-B-«H SJ^fe cflSfi ^^}^ Hlfe 

:2, 1:3, 2:3, 1:4, 3:4, 1:5, 1:6, 1:7, 1:8, 1:9 ^l^. 

^^flofloflAi, m. ^y^^^yn^ ^^^^ miodai ;*ii2:^ ^^3.^^^ ^ tii# 

Hl-^2)tt ^^fl^l^l^i ^^^^r'S-^S. ^S^J^ n^^^ ^1-, l-'H f-ir. '^l* *<H ^±51 

H>%-2i*v ^^fl^l^A^, ^^^^r'S^^ cflia^* s.<.)A^ sssEl, ^-H "Ja ^ol^j ^^£E-1H; 
4^21* ^^fl^l-^l^i, ^l^lfe ^S. «ro'=l- Mi ^1^-1 ^]S.^T^] 7^3^^"^ 

^s. ^^\3.^^s.^-^ ^ei*v ^2^^ ^o'-°i*i-^. 

2^ ;«11;^1S1 l-elS^^l-fe a]-Eflel6V Afla, slJS. ^f- «rj=^ S.^^ CHO, COS £^ HeLa 

fi^ T^nafi* «y-5L3^«v7iui-, c-flaiisi -frs^vfe -a-si^v ur^^ i-^** ^s'^i si«ii 

n>%a!t!- ^^oi]<>||Al, c-lls^ ^^51 ^7l«g^3l 'il* l-<^ SDS-PAGE^l w>2^ 4^1 

<H CHO, COS ffife HeLa ^S.. 'I* Bj-tflsloV JE^ ££, £fe >^5L ifli^i ^fla^i-^] o.^. 

^ ^o.^ ^H-'#<H CHO, COS JE^ HeLa ^fli, ««J ^fli, ^1* ^^'e\'>\ £^ SlSL, £fe 

Hl-f-3jtV ^xflc^joilA^, Aj-71 ^1;^!^ T mg -^l^J-, 10 mg 100 mg o]^^ 2] cflsfl* a^i-t!:!^. 

<^Hl^i ^^^71 ^1^1^ 1 9 <il^j-, 10 9 100 9 <^1^J-S1 cflS^-i- 

4^21 ^xflo^joiiAl, 1 mg/ml <»1^, 10 mg/ml -^l^^, 100 mg/ml ^l^J- £fe 500 mg/ml <^l^j-£l tflaH 

^ ^^1^^ ^il^l 2}-^7V^5>7il cfls^ ^a-B-fl^ 'a-3L ^11-1: i^i-*]-^ ^sl^ ^^H ^<*1 

4. 
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at A^l-* ^l**Vt 'S^; 

^1-71 ^7]^ afe 4V71 -a-7i^fl^i 5^311 AgAj^ xgA^^, o^i^ i-oi -jH, f^;^K 1°-^, at i^S^El ^^^J€^ 
cilsfl S^^d^'S^^ cilsfl mi ^^^}^ ^^l* 5L%^t!:4. 

u>^^*v ^^fl-^l^l^i ^71 ^^^^ 

ciis^si -fi-E^i-t ^-a-* -a-'y^vt ^^ii ^^-^i ^^^1?)^ >a:^i- ^ 

Hl-^^jft ^€^d€ ^l-5.t 5L^#; 2:^; ^ <*^i#* 1- 4^ ^H^tl: £-B-^St t>^f-t; 

-51 1?!: £#S.t. ^. ^ €^^1- 1- ^ Sii^. -^Ir^l "33 ^wls]^ ;g 

-f , 4^71 ^^^«r ^1-^ iid'>fl 1 « '»l4^ c-i HV^zjsi-Tflfe 10 i o]^. at 100 i -^l^i-si 'Sa* ^j-art ^ 5a'H<^> 

^^^1<H1A^, ^S^J€ tfls^ Hl-^s!*l-7flt -R-7l^ ^<^^ tflSfl 

^It ^^^^ "Vvi ^^slTlM- ol5.-¥-El S-e1€ ^ at Bfl-^f^^^ ^lls^'- 'S-'S^l s^afl a^aj 

€ ^2l€ ^3). uUSl-^ 80% ^l-?]:, 70% "1°!:, 60% 50% n)"}:, 40% nl'Lh 30% ^l^J:, 2 

0% °1°^V, 10% '^I'LV at 5% nltV^S. ^^3.ms\^ $Xt^(^^3L^n^ m^S] iE^ m^^]^] ^^}^ 

cflt '3-51 ^3£S. ^"a). #el2AHtl-2l^(GAG) ^>#<^1 ^^sl^H S;!^ ^o] 4^-2] 

el-cf «l-^3]t!: ^^Sll'i'HI'^i, ^3.^ ^^t 50% 1^1^, 40% ^] 30% i^l^, 20% 10% nl-Lh 5 

% °l°vl-, 2% at 1% '^l^Vol GAG '^V** iL-R-«]:4. 4€- 4^2)?]: ^^'fl i^i ^c^7l GAG 4*-!- ^ 

-^*l-t dlSIl til GAG Ji-B-^H ^t nSL^ ^^}^ Hit ^ 1:2, 1:3, 2:3, 1:4, 3:4, 1:5, 1:6, 1:7, 1:8, 

1:9 ^^11+. 

ul-^aj«V ^^IHHlA^ S^^*lr ^Hl, H>^2!*l-7fl^ ^^^tv ^1- ^-^il^i ^li€ ^Hlt #5l2-^Sl-?l ^Efl ^ till- 

ei3^si-€ ^^111- £«-*H, ^^3.^n^ ^Eflsi at £^t ^1» 1-^ ^11°-!1H; ^Ja)^s^Ei o^it ^o] s. 

$ ^51 «o^'a°ll ^«fl ^l7^€cf. 

H>#2!?t ^^iHHl^i, ^^^^'S^^ ^<5^^?1 t-iisHi^ ^^^ft ^1:, '"^ll-l-'^ -LV^^l-, ^1* 1-^ ^Jihsl ^Aiofl 
^12€4. 

H>^2|t> ^^fl^HMi, ^^^ft'S^s. cllssl^ ^^^ft ^It l-'H it 1-<H °J4iSl 

Hl-^2jtb ^^IHHl^i, ^^^Sr'a^^ dlS^^ -S-^ ^<^1^^ S££El, ojll- ^o] ^o]^.^ S^£Ei(oil; 

°aa 1^ ia-«-!l^ at ?M1<?1 S££E])5i sisHl ^12:€4. 'Sa ^^l^d ^s.s.E.lt ^W"?! uflEi- q-s 

al«4. 
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t^^, #51^ €± ^l^V £^ f-^fl'Hl ^^J'Hl^l ^M* iL<?14. 

4^2] tv ^^l-^loflAi, 4S. ^<HI^i ^<^14 "^IS^E^ ^fl^t-a 

l-elS-gSl-fe nn^''} 43l. Jl2. «fl'y=^ i-B-^ ^fla, "Hll- 1- CHO, COS £^ HeLa 

fi^ tflan* ^^^m7]^. ^His^si -fi-tsvfe -^J-att i-iff-i: ^e-m 

4^2]*!: ^^flii-^i, tHlSsl ^7l<^^^ '^l^^^^, l-'^ SDS-PAGE^l S]*)! b}^ ^^<^], 

ai o.^ B^vxg^^^ o]7^ cfl2€sl ^71^^21 oi^Aj4^ ^o'-'^l«H; ^7]^^^ ^]^^^^ 1: 

<H CHO, COS HeLa €«-!] 4S.. ^It ^-^ eVEils^^i- s:^, A^js Lfloflx^ ^fl^svai o.^ 

^ i-B-^ ^S, t-H CHO, COS afe- HeLa 4^. £fe €«i ^S, "HI* *«H ^i-BlM<^l- iS-, 5&fe 

4^3!tv ^^ofloflAi, t-fla^si ovnit-iv >H<i^ £^ «l-^2]*V7flfe "Jl^^ nflsflS] oHt-a: M 

4^aj*V 1 mg <^1^^, 10 mg ^fe 100 mg ^1\3.^-^ S.^^^. ^}^^^ 

^4^^. ^71 1 g <^1^^, 10 g <*1^ £fe 100 g "^l^i-Sl cflsfl* 

T^«ll<i<i'H,^7l;^;^t1 mg/ml o]^^. 10 mg/ml "^l^J", 100 mg/ml -^l^^ 500 mg/ml <^1^^^ 43.^ 
H>^2js}: ^^ofl<iA-1, ^ ^v,^^ iflofl fil^l^ cllSll* a^i-^l-fe ^^^1!: 44% 4^*}^ 

-^l-^l Bfl-a ^5. cflsfl ci.Hfl;a ovj^^ Ai<i# E<y*H Ai<gofl 2}.:^7V:^sl.7ll <^^t}3L, -^^ ^J- 

^^•■tv «J:^^1-; ^4^^: ^ ^t* # ^ ^\^^% £^hfl-S.fe "S^i, 

100 I ^Vi^ ^aa* ^ Si<H<»> tlr4. 

4^-2)1^ ^^1Hl°11^i ^^^?!r'a^s "-V^^ c-iissi ^s]];^), Hj-^ai^i-Tfl^ S^^sv -B-71^11 i^<Hl^i t-ilaBl ^1 

€ c1l2^-^S.-¥-4 ^4 4i2.*fe ^-f, 80% 4'?]:, 70% 4'?!:, 60% 4^, 50% 44, 40% 44, 30% °14, 2 

0% 44, 10% 44 5% 44^^ # el 2^ 5^514 $I4{#212^5^^ A4^s\ £^ ^l^imi4 ^4^ 
4 cfltl: 44 * -g-S^ a^tl: ^"J). ^^^«r'a:5-a #&Is44t^e14(GAG) ^^44 ^4 4^2) 

§1-4. 4^3] *v ^^H1<HI4, 424 ^1^1 fe- clls4 ^44 50% 44, 40% 44, 30% 44, 20% 44, 10% 44, 5 
% 44, 2% 44 1% 44*1 GAG 4** :a-a-?!r4. 4^ 4^44 ^^H1^14, ^1-71 A\44^] GAG i 

-^4^ c)l24 ^4 1^ GAG 4** i-a-44 434 ^44 4^ 4 1:2, 1:3, 2:3, 1:4, 3:4, 1:5, 1:6, 1:7, 1:8, 
1:9 44. 

4^4tt ^^^H-Hl^, ^€4* ^1^1, 4#4«l-7il^ ^1- ^4^\ 4^^ 44^ ■i-4s^s^€ ^eI1 ^ h1# 

^ 4:«!^ «-e1 ^'■'a^Hl >1]4€4. 

4^3!^}: ^jSHo^l^ilA-i, ^^^a^i^ o.^ AS^J€ ^^^^ i*l-4 'ti-^'f-i-, 4i 1-4 <§±51 

^1 ^12^4. 
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4^3itV ^^flii^i, ^^^itV'a^^. ^^^^ xH)s^^ ^1-, -^ll- ^^"^^ "^l* l-'H 

H|.^Z}tV ^^fl-ioflAl, i^flS^ ^1^1^ Hl^^^^^^S 1^11^^ ^^l"^. 

^i^^'S^s. cilsia ^1^1^ i^^'^i ^'='14- <»ls.-^t-i 

^l^lSl #elS^3l-fe- ^Hflelo> Afli, Alii, ^f- ^li, urj^^ i-^^ <^11: CHO, COS He 
^^fl'^l'Hl^l, ^S.^ ^7l°J-^3l <^1^^J^, '^l* 1-<H SDS-PAGE-Hl S^sfl ^^^Sjfe ti>fi^ 4^0], ^]-^ 

sj t^5*l-fe n3.ms] ^7]om-^ ^l^^Jsl-fe ^J-<^1*H; ^l^lisi ^7]<^^^ <=>]^^i^ S-B-^ "Hit 1- 
<H CHO, COS £fe HeLa 4^. £fe 'Hla, 1-<H ^'"tflsl'^l- Sfe SEfe ?t -MjS ^i^l ^fl^t^j^S 

o. ^0.3 s-o^ CHO, COS Sfe HeLa M]K. SEfe €«i 1-<H ^n^"} £fe 3L£, £^ ^fl 

Hj-^zj*]. ^^ofldDA^, Aj.71 1^3^ 1 mg/ml 10 mg/ml -^l^, ICQ mg/ml "^l^, 500 mg/ml "^1^, 1000 mg/ml 
<^l^o'- afe 2000 mg/ml "^l^h cflS?!* at'-t!:^. 

^^'^l^i, ^ "HlS^, ti>^a]5l-7flfe 917^ c-flsfl* '^lS-¥-Ei t-fl^^ 

^^^i^ ^7l^flb ^1: SEfe ^ilr<^14. 4f-^t!- ^^^ft -^1:^^ i^^; S^; ^f^^; ^ ^^^i^ 

f. 1- i-a-fl-S^ tv^^l:; 7}^^^: ^ ^^Jr^l"^ 1- 514. 4^2!l> ^1-^^ 

■y^:^. "y^, ^-4, ±, 511^1, t, s^l ^ 4^^» 1- ^ $14. 7^^) ^ ^'S^l- 1 ^ S14. ^J-71 

^«!1^<^1 -1-1:21 -^3 vfls. ^Hl3Zlfe , ^^-71 "S^V 1 £ oj^j-, al-^^lsl-Tll^ 10 « ol 

^j- £^ 100 « *l>a-2l ^S-iVtt ^ SI'H'^l:"^^ tb4. 

H]-^zl*V ^^IHloflA^, ^^^er'S^S. ^J^J^l cllsai xfl^l, uj-^z)*]-?]]^ -B-7l^fl i^i^i ^1^^ ^3.^ 4 

€ dla ^^5.^4 ^4 HliL^I-^ 80% '^)'L>, 70% "l-Lh 60% ^I'Lh 50% 4°J:, 40% ^1°J:, 30% °1°J:, 2 

0% ^l-Lh 10% Dl'LV 5% Dj^J-^^ #elS^4f5l<^ $i4(#sl2^5l-€ ^1^1^51 ^4t^ ^l^l^ofl^i 

<H1 ifltb # a^*V ;5joi). ^^^^<a^S #e)3A}4ii#el?^(GAG) a>#o1 ^^£l<>l $1^ 7^0] 4^2) 

H>^aj*V ^^IHli^i, cflssl ^^^«r -B-71S11 ifloilAl ;^Sl^^ ^-f, tflSfi ^4^1 50% 40% 

"l-Lh 30% "l-LV, 20% Dl'S, 10% nl^J, 5% ^]9}. 2% ^l^V £fe 1% 4°J:'»1 GAG aV^-I- :e.-H-«:4. 4€- 4^4 «: ^ 
^H1^14, ^0^4 ^l^l°fl4 GAG 4*^: a.-B-4^ clival ^;^1- i:fl GAG 4*-i- iL-fr*l-4 ^fe ^Hjail ^44 4 1 
:2, 1:3, 2:3, 1:4, 3:4, 1:5, 1:6, 1:7, 1:8, 1:9 44. 

4^2) tt ^^1HH]4, ^^^^ ^1^1, 4^447flfe- f-i: Ml-i^ ^2:€ ^1^^ ^els-a^^ ^efl ^ 41" 

els^Sf€ ^Bfl* a«-44, ^Bflsi £^ ofli- sol 'a3)AS.-¥-4 <i* 1-4 a 

^ ^a-^-S^ D-^-Hl 21*11 ^14^4. 
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^1 

■1-, if- ^-H "§±2^ ^^5. ^H]€tl-. 

w>^3!«: ^^ii^i ^^^r'S^S. ^S^^ i^lla?! HS. b11«8=1: ifli^l ^<^14 «l^-¥-Ei 

3^ ^^51 #512-^31-^ ^i-Ellel4 ^fla, 45L, «r<f€ i» 1- CHO, cos £^ HeLa 

t^]3.^■i: ^^3.m^^. tflS^Sl -^£«>fe Si-i-V* ^-y?]: i-fi-i-l: ^ISi 42i^ ^^i^ 

4f-^l^^ ^^lii^i, tflSfi ^l^lSl ^71^^-^ 2| ol^^j^, if- 1-<H SDS-PAGEi ^^l£!fe V}S[ ^o], ^f.^ 

^J^v cfla^sl ^o'-'^l^M; ^1^121 ^y]^^^ 3L-R-# ^IIS, it t 

<>1 CHO, COS HeLa ]£b €«! M]^, it 1-<H ^'"Eflel^V ^fe S.3.. £fe ^f- i^li^i 

^: a-fi-^ ^flS, it 1-<H CHO, COS SE^ HeLa 4^. 5£fe '^flS, it 1-<H ^'"^flBl'^l- £^ 4 

a>^3l*v ^^iiiiAi, >5j-7i c-fla^si ^VDit-iv /-i-i^ a-^-^ sfe c^^^, vi}^^^}^^ oj^v tHjailsi oHt-iv ^1 

4^21 1!- ^*lliiAi ^J-71 ^1^]^ 1 mg <^l^o\ 10 mg o]^^ lOO mg ^l^j-Sl ^S.^-^ £*^*>i^. aV^^lt!: ^^fl 
ii^i ^1-71 ^Mlfe 1 g opj-, 10 g '^l^o'- 100 g -^l^o^sl tflsfl* 

4^2] *V ^^<H]<HlA-l, AJ.7I 1 mg/ml <=1^J-, 10 mg/ml '=>]^J:. 100 mg/ml 500 mg/ml <='1^J-Sl cfl^fl 

4^ «^^i^i, ^ 't'g^ ^IS -frJL^Sl tfl^Hl £^ ^^^d« ^1^1 ^ ^i=«l-2t.^^ §1^7^^*!: 

cll2^ JEfe iHU^ ;*il7t)l^ <:ilt 1-<H, "9 5)51 hJ-i^ £^ a..go]] 7l^tt -R-7l^flS-^El Si4. 

'^^^S- n3.^ dUfl ^^ife ^€i 7i#^i: -ysis] ^-a ^ 5i4. 

4S- ^^i^i, ^i'g^ ^^^^r'a.^S ^S^^^ ^3.^ 44. «l-^zl«l-7llfe ?1^> c-fls^ ^ if^ <^l^J-2l 4€- 
it t-flafl "^isisi ^-^^ ^^-t >ll^i ^tb ^"^14. 

H>^2j*V ^xflo^lollA-l, Aj-71 ^1^1 o«^V ;^1^10J ^ 

4^^itt ^^flii^l ^'-71 ;^1^1^ "^BA^v rt-^if. 4.71-^ 3L%i-«- ^ SJ4. 

4^2) «- ^^-ilii^i, ^J-71 '^^t ^^^^ it -&<^ "JH Hl4^, it t<H h14^ a, 44'?1 b, hIbi- 

°J D; 4^SH-; nMlt, it lr<>l °d. €<^14. 



^711^^ ^2003-0060772 



^^^i* t-iis^ rfls^ <1# 1-<H 7l*tl: -ys^s] ^ 51^. 
^ ojAj-o^ dla^ ois)si «g<?f Aj^^ s%i-*Vfe 7]^^ 5<^14. 

^^^^ ^3.m Sfe <aSlS] -B-7l*ilofl Sl«ll ^ Sicf. 

ns.^ Efe i^-iisfi ^1^1^ 'ii- i-'H ^^'■ii 7i^t!: -ysis) ^ aicf. 

^^<i^i ^ clU?l<^l 7ll«l|<^l7ll tflsfl^ ^^i}^ "j-'S'Hl ^?]: 5i<^14. ^ ""^"^^ ""^"^-^ 

^^Hl^l^i ^J-71 7pfl^ AV^, ^111- 1-<H 4. #<^, -^-^^ 

il- cllsfl-i- ^<5i*M ^^J* ^J-'S'Hl ?i:tV ^'='14. '^iel7H ^V^flf: ^aj- 

3i)->§ se^-;^, 3] a.^y]Ei ^ H^Efl^l-el -^^ 2^151 ^^jo] 7lol?t 5*14. ^^-^-^ 
^^Sl S-f ^ ^|5L^1 ^^<HlAi£] ^^^V o]^]. a^V^ofl yjoJ^V ^0)4. ^ 

oj;,].^ o.;g HV^ ^^jo] A^^v o]^y_0s.S] -B-^sfe ^3.^^ TGF-/3i 

*H Sl^fla^^ °flS^i^ -^£1: a^^s^^ <^iei7H ^Sin^ 7l^# f^S^Al^Jcf. ole^^v o.^ 5^^^,^ 

^ t^S] >i>^<Hl^i ^^^tt tflS^* ol-§-*l-fe 'H12?1<51 Jif-S] 'a^Ji^'^l'^, TGF-^S^ 

^^«l-7l nfl^'Jl >«Zl-€4. ^Sl-H, ^^^Itb tflS^^ Sl-^J- 71E1- ^<a>a % ^'S ^ 

TGF-/3-a-£€ tv* ^S^J sf'^^'^ ^ 371 seiDfl^Eis] EB*V<i7fl l^^^S ^±s. ^^lslSi^4, 171 
Zifl^ Sel^^liElSl EfloHlTllfe €^^^5. ^fe 5.5.5. ^^1515^4. ^*1- ^^'iM Slr^Sl ^^11^ *^ TGF- 
^S] ^71151-^^61 ^4. c}|2:^.^^, ^<?1 2:^151 «!:^ f^€rTGF-/8 7l-^^7ll ^^i-Sl<H $iiLnj,^:gsl ?^]-%-^ % 

2i.£s>7ii -^j-e-^^i # ^mn±^ t-fi-^i-fe ^-^^i ^si-^ t^m^. ^iia^ ^leiiv Hr^^ 2 

3j*V2l O.^ ^^l-^H, 17] 2lfi2] EElpfl^tlSl tflo]. .fi-Al-sl-Cl-. 

2:^^-i-°lI 5'*14. 5l=«1-3^^S. *l-g-7V^«V ^^S] oflS.^ SH^s^^*^> ^ ^-§-°-!l, ^1* l-'H f^^^J ^]:**-il, °J 

AVOI ^7^ ^oH ^ 50/^ ^1^^5.2 ol^V ^s^-¥-^(^^«> ^^)<^1 ^<§2l^ 1- SJ4. 

PCS], ovtv 2:^^^^ 'g-'g^Hl^l *^1*, ^1-^* ^^^l7l^ 714 ^Hl* it^^^ Si4. <='l£itl: ^l^lS.^ il- 
-i-o|'A|^4!-:sj o^^ ^Ajo] il-*)-!-^ ^ i-al^'ElH, <^1# t<H 1990\i 6^ 28"a<^l ^7ll=l WO 90/067675:(^^i 
^IL <y-g-%^)i 71*51 421- ^S^sll7V^t!: f^^'-^lHl -f^^* RGD-^^-fr tel^^ElH* # ^ SI4. <^leltl: 
ElH^ i^<y7lHl "ysl^l o^ll- l:Ol ^-^ £^ 01^ ;g*Voil 2l«ll f^t^lHl ^D-Ap^ ^ Sl4. 

4* ^t^^olW, ^ 'S^^ 7n*ll<Hl^i -r^l- ^fe ^^1^1?!^ ^-a^l ^tl: ^A9m, ^] ''^^^ tfl^ 

«fe :f-<Hl- S^hSl-^ «:■¥■ ^^^I?l7l4 ^^^l?lfe fJ"^* ^*t!:4. 

4* ^^'HlAi 7llAflSl 1-<H -S-'S-^'-i: 'S-'S'i S?!: ^^It-ll, -='1 ^c^-a^ -^51^51 ^ 

tHl2fl-i: 7ll^oll7ll ^^t a^g-fLVcl-. 

^^^^ t-fla^ dlsfl ^1^1^ "ysisi «o'-'3 ^«^1 7l*-& ^7l^^Hi 5i5|i ^laf- ^ 5i4. 

^^^d^ ^3.^ £^ c-ilsBl ^1^1^ il- 1-01 a.^oii 7l*t!: -yslSl =r 5i4. 

a-^ofl 7l*t> -yslSl 2:^^!: ^ ^o^'^i^i ^^^tt cilsal ^Ml iE^ BfltJ-^^ #2l2AHi^l-2l7j:(GAG) A>** 

i^^U Sl^l ^'^> ^H^ ^^tl tfls^ ^1^1°J ^ ^4. 4^ 4^2!t> ^^IHHl^i, Sfe 

71 cll2€ ^^1-21 50% i^l^J-, 40% 30% 20% °1^, 10% "l^h 5% n]^, 2% ^1°]: JE^ 1% Dji^-o] qAG 

i^«v4. 4€- 4^2!«- T"*ll-i<Hl>«-i, cflafl ^^1 Efe «U'-l-ar gag ^V** i-^*l-fe c-ila^ 

cll GAG Al-#* a-a-^W ^fe ^1\3.^ ^^V^l B171- ei= 1:2, 1:3, 2:3, 1:4, 3:4, 1:5, 1:6, 1:7, 1:8, 1:9'^14. 
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"ar^l^^l f-M^ ^1- £^ aSl ^1-^21 iiflAl- at ^7j-o|) ^§1-^1 ^fc 3131-1- t^S^l^J ^ 

4ef^i 4^ ^^^i^i "i'^^ ^1: ^^l^* ^S^^fe lJ-'a(<='l°fl, 

^^^d^ cfl^^i ^^1=^ -^i^i^ ^"a)^! ^^J'Hi. "^1 ^s-'S^ 

-il- 1-"*! ^l-s] "ja tfli ^^^^ ^^^^l^lfe "in; ^ 

,^11 £.0^, ^V7l -i-l-oll iflt!: ns.^^ SL^l- ^^l^fe IrC <^1* ^'^ tflSfi^l «-^^* ^^1*> 

•Hl^i 1-^^ S5l^ElH^14. °^H- l-"^ £i "T^^. JE^ n^^^ cfls^iq- Aj- 

3i2i-'^sl-7^L} ;t%^*fe ^^H4. ^1^ clivals] £^ ^4^^ ^^^']^^3.s.^ "^-fla^s^ t''^* 

^1^* ^"Ji^-^i f-irs] ^^ i-<M ^2], £^ Aj-71 n 

^0^71 1-1<^1 ^^^^'S^S 'y:€s]rr ^^^^ ^ ^^"71 l"^^ ^"at^ ^^2] =^££^^^1 "Q:^^ 

^ oJ^^t^] 1- 4 mcjAj sssEi, ^ojAj ^^s-^]^^B\ t^di ^ 514. ^J- 

71 cllSfa ^ 4^71 1:^^ - t^Al^ji^ HSfiEiS^Ei ^ 517-14, ^^71 ^ 

1:^^ Aj.oi*v 7^V£si Aj-<i)*v =s£Eis^Ei ^ 514. ^1-4 afe 4* «>47> S-^l «^^«sl7^4 ^1 ^ 
711 "^^i ^ 514 7l^*f7-l4 7lgsfo^ ^^^S cils€£l ^ 4*Vfe ^<^1 

^<^14, 4-g- «^>tii Aj-^oi Aj.71 ^^31 5°14. ^J-71 -i-l^ t-iisiioi t^sife ^ ^ 

^l^flA-l «^v^^ o^cf. ofl^ f-ol, Aj-71 tfl2?l<^l ^^r ^^]. 1-<H ^^?i«r 

^ -¥-^1, '"fl* «°Ji°1l ^-H-t ^ 514. v}^^^t ^^°11°fl^i, cils^^ n^^^ ^1-2] 

4^2] tl: ^^'^H'^^i, t-llsfl'i ^^i-*>fe ^i-^fe ^^71 -S-l-ofl ^'H*V714 ^^71 f-l-oflA^ ^^^^ 

4. 4^2ltb ^^^fl^^i ^^71 ^3L^^ ^A3. ^fl^A^ ^i^sli^, ^7] l^J} Ml^^i «^€«4. 

^J-71 1-^^ *l-»11'<'i ^2 ^^€^^1 f-<^^£l7^4 'fr«€4. 3214, o^lf- E-^l cfl 

^ ^^^t!: ^1-, -i* l-'H ^^^tV "^^il- AS^«l-7l ^>l^i, Aj-71 1:^21 Efl^SsH'^t'?]: ?]:4. -^Ife ^J" 

71 f-l-, o))* <^±'^n ^J-71 tflSflsq- Aj-71 l-^a* -¥-<^i, ofl* l-ol ^^J^U, ^J-71 ^^^1?!: ^#21 cflA> JEfe 
^7j-<Hl tfltt ^V7l cllSfiSi £4El^%'-o.S.*q ^ 514. ^'■71 1:^2] ^t'-ti- £471- ^-^Slfe ^-f , ^ 

f-l-^ ^ 514. ^^^S ^^^S 1:^* f-l-^MI 

^^oj ;5}<a^l# ^7V«V^ ^-^1 4^3] «>4. 

5E*V, 2:2! ofll- l.<H ^Al, 4^2!*1-7ll^ 'aa vfloflAisl «i'S<>1| 2]sfl ^ 514. 

^^^^ U112^21 ^afe A1S21 Jl^ ^11,^21 a^, 'S^^^^Hl-*'^, ^S*fl2l ^i^^ 7l^V ^ Ag^ii ifloflA^ 
H-sflAJ ^§l)o11 c}l*Vl^l^J)2l ^7j-£^-^f-Ol ^7^V^ S]3l5l-Al7l7l ^ *]: ^ ^1 # ^1 sH ^^Ap^^sicf. ^1 

e cfls^^, cfls^2i <^iAj-5i %Aj^ iL-^*i-£^ 4^>^*i-^ ^-a-Hi ^j--<-ii^wi 7l^«i c-lls 

^21 71^^ IL^^4. ^1* ^ElHfe c^Mt^V m. ^d7Hl 21311 AjAjtt ^ 

514. 

4^2)tt ^^fl'^Hl^i ^^^S ^2 #Bl^EiHo11 -§-^i-«H ^^^«r ^ 514. 

^«J1^£A^ -iv^* <^1-§-«H ■S-i-21 ^^^^ ^21 £^ ^m^}7]^. ^^^$] ^^21 7liV-i: 

^^tt^ 514. 

^^iHHiA^ t-lU^^ ^12 tel^EiH A^14 «-7l1 -§-^i- ^«-J!^S.a1 ^^slbcfl, -i-^-^S. <?1SI1 
^1:21 rflAl- £^ ;?i7j-<Hl tfltV ^3.^^ £4* ^4iS1-tt ^ 514. ^2 1-<H, cflafi 

^^4 ^12 ^^K <^11- i-'H ^^^i 'ill: *<H ns.^ ^vj:3}-§-* "c3-«11«--^S'«l ^«l^2l t-flsil ^aj 

* ^a^^m 4^ 514. ^12 ^«J1€^ ■§-^'- 'a:ai^2l ^3) ^£1- ^^5>fe ^-a ^ 514. 'HI* #<H, cflsfl ^^^1 ifl 
*V ^12 tel^ElH2l ^^1, <H11- 1-<H -^^cJ- a^i ^i3.S.^n ^^^^ ^#^21 4€- ^1^1, "i* 1- 
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4^2! *v ^^fli^lAi, -g-*v cj««^joi «^v^s]7l4 ^el€ ^, tfls^ ^^^1 

^^^^^ ^12 l-el^ElHSl- ^i-^^l -l-f- ^ Sifei^fl, "^Ife cfls^lSl £t SI 

(1) ^a'l^'^l ■¥-^€ ^ ^y]^ ^ ^^}^: 

(2) ^a-aj^ofl ^ ^V7l£l # 4^; 

(3) ^-^^ ^>7lS) A-1 u-B-y 

(4) ^Mli ^^flsfe ^^1^5] ^; 

(5) ^^i-^ "S-Ml ^A^^^ ^^1; 

(7) "S-*^! ^A^^: 

(8) ^ai^ Mli^i ^-^^\^ ^A 

(9) 0-"?!^* #el5^Sl- ^^12] ^; ^ 

(10) N-^€€ ^1^12] ^. 

^^ais) o])# ^o] AV7)*v s-Ajf. *v ojAj.^ tflSfl ^^1-21 Hl-ir^l ^2 AA'^^ O. ^^j-fr 

AG ^\ #^1 ==r 514. 

^^o,| Al-^tt (preparation)'^ SV4 <^l^J-2] ^%<^ 2lg|l ^ij^^ ^^\%A.f^^ 

c)U^2l -a^^^S 5^?!: AA'^ t-ilsfl ^;^1-21 10% nln].^ 5% dIpV, 2% Sfe 1% ''l^'^l GAG 

^-B-^l-fe AA* 

*el^EiH2] ^-^ ^i^Stb 1?^ <^1^2l ^«Ji^, 4^ n^^. ^^^d* 

-i 'Sm -^A. ^4* 1-<H "an, 1:^, -i* V+^S-^^i ^^^^ ts^^jElHol^. ^J-^l tel^jEl 

^ H>^3i§l-4. ^71 #Bl^ElHfe ^1;^121 10, 20, 50, 70, 80 5E^ 95 "^l^J"* T^^^sl-fe ^ 

o] H)-f-3!s}4. HV^2!«>7)1^, ^V7l AA^ ^s!^ A^l^^^* 7V^5Hi ^i-^ cfl f^^*v #e]^eih; 1, 10 £fe 100 

//g °l^i-2l 1, 10 100 mg ^el^gelH* 

-a^^j^^ ^^^^ ^>M- 1: 4°J 2lnl*H:f: sbaVo] -^^S]^ ^7]^]$] 4<a Til 

:^oiiA-i 5' ^^-^il^-l ^1-4 ^ 3' ^-^^^l^i *l-4) 'ill- 1:"^ ^-l^isl 44 Sfe 1- 4 

7f 4^ 21^^ °J^^4^1 ^-11; «l^d<='l •B-7l*flollAi «^^^S^V^ ^^^^s. $J 

A^<a <^ii- i-cH, ^<^ife n^], o^ii- s-oi 47V 4^1^^ #4^^^]^ £^ 4<^isi^ ^'y* ^b^^' dna, 

^«]^il5L ;5l*!j^-11i4 7il^ dna ^<aS ^11^^'- DNA 4€- DNA ^^^91 'i^H^] ^4(^11" 

PCR ^£^#efl<^W ^lel-^l 2lS|l cDNA £^ Tfl^ DNA ^^)S.Ai $;^fl4fe DNA* 

i*i-'*v4. s*v, ^^tb DNAfe ^71-^ iHlafl Ai-a^ <a-5:^*>fe «H « ■fi-^;^>2l <a-¥-^'?l ^11 2:^'- 

DNAt i«-t!:4. 
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^^^^^ Sit ^ch7l ^^Vl:^ ^l^l'-ll^i ^i-^^J<^14(^, "^Mii-a: at '^J-^ 

%v^ol4(^, o/„Aj.^Aj = (^oj^v ^l^jSl ^7^1^151 X ICQ). 

oj)^ ^o^, = Ai<aollA-1 i07l)Sl ^l^lf^ 67flS] ^^171- x>n'5l^4, ^^^"-^91 ^-f , ^ ^i"!^ 60% W^-^lTlM" 60% 
-i* *<H, DNA ATTGCC ^ TATGGCt 50% 5£t ^''i^-t ^"^r^^. '^'i!-^ 

^s]^ ^^i-^j ^Jie^^Sl 131-^2]^ wl <y ^€[#2:: Karlin ^ Altschul, Proc. Natl. Acad. Sci. USA 9 
0: 5873-77 (1993)]^ 7l#^ uj-S]- ^<^1, ig^^ Karlin ^ Altschul£l <k^aie]^'^14[%^2:: Karlin ^ Altschul, Pro 
c. Natl. Acad. Sci. USA 87: 2264-68 (1990)]. ^lei?!: Altschul^Sl NBLAST ^ XBLAST HSa^(2 

.0 ^o^SX'^^l^Si: Altschul f", J. Mol. Biol. 215: 403-10 (1990)]. BLAST ^i^lt NBLAST ^S.ZL^^ 

o]^eM ±s<H = 100, ^<^^i^] = ^2S. ^^t}o] a. ^i^s] italy «i^v ^4-^1 ^tt Tftefl^^H ^i-i ^o^^^^# 

BLAST ^i^It NBLAST ^S^^* <^l-§-sH r^^S^I = 50, ^'^^^^] = 3^S. ■& 'i^^^l | 

TALY ^^H m frl-Ell^ElH ^^<i ^o^^^^i: ^Is* AS ^^^^ ^^t* 'a7l^«ll, ^^^^l BLA 

STl- ^*d[^3i: Altschul f-. Nucleic Acids Res. 25(17): 3389-3402 (1997)]°11 7]^^ v}^ ^^o] fj-g-^^ ^ 5i4 
. BLAST ^ BLAST ^l-§-sfe ^-f, z}" SSH^C^l* 1-<H, BLAST ^ ^^^^ BLAST SS-H^ 

)^lAi cll-E ol-g.*v 4. 5J4_ http://www.ncbl.nlm.nih.gov.l- ^Si^^A. ^i"! "r^^ l^IL 

51^51 al^ltt^l'y 41- uj-f-z!?!: Myers ^ Miller, CABI0S(1 989)5] ^ jl a] f^o] tj-. ^le]?!: *^aLe]#^ GCG 
Ai<i| i^H^flc^ jiflfl^l ^^01 ALIGN SS.a^(2.0 H]^)°fl l-<H5ii=f. -^Hii-i!: «1 St ^1^ ALIGN 
SSH^-i: <^l-§-*fe ^-f , PAM120 ^V7l tfloU-, 12S] =3 sfl^E] ^ 45] 5||^E]* Al.^*^ ^ oj^, 

^liSl Tilt* ^^^l?lt Tflt ^S. ^a-'y^ ^ Si^m, -a-'yHlH^ Clxyoj^ ^ sjEfloJ SJjA]. t( 

^^is]-t ^Htb -a-'ysiTiM- US] -a-'a^ ^-^i-** ^«sW). s?iii-fi-?i^>t ^i^^-si ^4 ^i-i 

^ OJ 0^2^ C^S. SJjA]. Ail, O^lf. ^O] S^V^V ^ ^O] O-Ai lflol)A] uflSBl-i- <y-^Sf*f^ 

AlEH^ SJJA]. A]<g2] 2)3] e]:^ ^ ^Hll- ^All: "ii'^Ti^, □ - a^eA^ ^3.^1 «]^H1 4*7l-^S>7ll ^lEli^, 

oJaflA] A]<i^ 5.«v*v ^ o|q._ c]^3^ A]o|^ 2-31 jiojAj is.£Ei, tj^jf- f-o] -^Aj s-ojA^ SSJE-E] ^i-aC^l 
rfrfH:^ o- ^lJ:?i% i^f^S] 'Ha^i ^W]^), S-o)Aj H5_ciEi at ^ ^"^l^j =S.5.E]->il 2h^7>t*Ml "Sl^l 

^^-Hl ■|-<>1 ^lla-t SiS^-a-^^l-* t-B-*l-t ^Hit 2]Dlt!:i:]-. 

4-§-l> -§-<H -H-7l*ilt ^1: at 2]nlt!:cl.. 

^€^1 *<>1 '^^^d^ ^1-2] ^]|i2] *W ol^V 917^5] 7rJi 2]S11, <^lt «<H 

^^^I -§-<H '^^d -^1-'^ 'aa. ^S^J 2]Dl*>C]-. HV^31*V ^^«m«^A-], ^A}. ^=.0. t:|.^5^ AgAV 

^-8- 71:lH 7j <=^ll- l-o] diq- 21nl*>4. 

^€^1 4^tt -g-ol -^W^ ^^1 ^1:, ^^1: ^1: ^t ^^ll" >ia?^ S]^m^. ^ ^^^^2] wj-'g^ Af^t 
^ SJt -^=11:5] ^^t <a«d3]AS ^^^«r 7]'a# ^ 5it ^^2] jlf- ^1:, if- f-o] S]^^ ijf-a)- 

^vdoj Ai^^ a%v^V4. .il-i-<Hlt <^e]7Vxl all ^^2] ^'l-, 2Bl|^ ^ Hlr^^l- S'&t!:!^. 

-e-SL^2l cils^l- i^vgft 2:^J#-i- 2]Dl?]:i:].. 

^-goil 4-§-tV -§-<H 'afl^-f-'-gr OlS^* St«Vt JL^l] ^^ai", ^1* l-'H at S^Jlr-l- 2]d]«V 
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AV£] ojoj: 5r*v*v ^ o;it}. oil- n^^^^ «-R-«H ^li!!"^ ^^llJ-t ^£ Si'^- 

^^oil A]-g-tV -g-^l '71^^ ^^'^ fh-e-^Vfe ^f- SlDlsVcf. 71^^^ 

o^Sj-a^ 7a7j-Aj.oi ;^:5.^v ^ o|^Dj, oloj)^ ^igoi ^7> £«i-^4. ^^^J* ^"4^^ 

71^>-J ^1- 1^14 1 mg/kg c-l^cl-Sl ^£5. €^?lltb4. 7]^^^ ^l-s] -^Hf- £%>t ^ 514. 

^€'^ ^l-g-t!: -§-<H -tflSfi"^ aSEfliiaBl?}: c-llSflS) SVM- S-^^Vfe ^l^l ^€ Sfe 

1) S]M]^^^ T'flEgJi c^js. S.O] ^BS.^^(^m *<H, 4i £^1°J 31 Sflsfsl ^^1- 

B^m. 1-2^^ I, II, VI, XIV)2|- '^l* #^ 2) 4i€^j-a- ^J^^-i: ilf-, 

1-<=H 3) A^V3:2)-g-*V o^jS. i<>^ ^*V^V. 4) Aj-s) A^^g- oj^l- ^-g.«fl5^ ^^^SL3]-§-t, -^It 

5) ^J^i- a^^h 41- ■S'^ 6) ^3:^^ ^^1- 4* 

^^1%^' m 1-<H ^^1^1, 4» ^IS-^ ^^^^ ?14^1 ^^1^1 P214 ^tb ^^1- 7) 

^^^1- <a^K i» 1:<H TGF-ySSl- 4^S3V-g.sv_ c^lf- f-o^ ^*]-*v. g) ^fli f^^-i- •^^]&-- 9) xfl^ o] 

-s-^ 4* 1-^ ^^1%^ 10) M]E. 11) ''HESJ^ <H^^*5i ^ 2:2^5H- "y^v uiiaai^ 

Krusius ^, Proc. Natl. Acad. Sci. USA 83: 7683 (1986)]^ 7]^^ ^}^]}^^^ ^^t}^ tflS^ 

tc^ o]^ ^o]^]]M. £)n]*V4. 91^^ dlS^^ 4nl ^71, <HH- Krusius ^, Proc. Natl 

. Acad. Sci. USA 83: 7683 (1986)]°fl 7]^^ 4°li^^v> 4Si ^1^ ^7]o\] GAG iL-^tt^. £lh 

GlossI, J. Biol. Chem. 259: 14144-14150 (1984)]. 

4-§-t> -§-^ '7pfl(subject)'fe "Jl^J: ^ ^1-* £f-*>^ SlHoicl-. Hf^3l*V ^^^ll^flAi, 7fl^fe 4^, 

it 1-<H c-Hs^"^! l-S-tt €:>^K "^1* 1-<H «1<^1^^^<?1 TGF-/3*'y4 'il* "J", 'S-iii^^^J ^=8" ^ 

* at 'fl* ^-H £fe SBfe ^11^3 £fe -a^S^! ^'■oll, ««1 "i^i 

^, 4*^* ^1:51 "JH tfl-^A^ ^lla^i- ^i-<a^^S. ^^^d« 71*^51 

^3^2) ^^^i-il IJ-'^'HI ^'S-tt ^ll- °A^^±^^ .2.^5]^ # ^ItSl 7^±, 

sj-tLs, Al£s ojoltbcl-[%'-2:: Grinnell, J. Cell Biol. 124: 401-404 (1994)]. ^^<H1 

=11 '^Hsi ^^^i^j"?! ^^m^. "=41* t-H ==r^^ 3i-^2] -a-^^om. ui-5fA^, ^ 

S£fe "^m^ ft^ =^ Sii^. ^^^7} ^7]7] c]:^^] $ 

<?l^€r #el2^2)-^l cll3€ ^ <=1^J-21 GAG ^l"*'^! # 4* ^S^t!:^-. GAG A>*<^1 ^3. 

^o] /S^sj-ai^^ ^Ajol ojt4 ^7lAi ojll- l-eH ^1:^ GAG ^}^^] cHlsfl5l Hj-^^jt]: 

"Jcfl, -^IS^Ei c1 n3.m m% ^ 

<']tl ^^^^ ^^i^}^ ^Mft "J-'S* ■^^I'fl" ^^^fl-H 7l#*v4. 

<^1E1?1: ^^'S^ HflAltfls. DNA S'^^l-'H ^£«>fe ^^l- ^^Sl-H 514. -i* 

1-<H, ^J-71 «1-4 £fe ^7lis) AV^^ n^^^ 7l'g<i s]sii i-ff-# ufloj-s] tH^ ifls. t-U* ==r 5i4. 

4i ^ <gi7> uV#2!%i-4£ l-^«>al, 4S- Hl-Jl^V Si4. h1<?1^> iE-fi-^^ «J:^f-lr, 

4;, <a=, ^-E]- vc^ <§i<^14. tiV^^lt!: Hl^^V f-1-2] ^7} '^S.^ stl^l, £7], ^ 2flS.« 1- ^ 

514. ^ ^l^'-^'Hl^i, 4* 1-<H -B-^Tci- ^3}-^ Aflis] ^^^.^s. Ai-§-^ £-8-fl-<Hl 421- 



- 12 - 



:g^7flS-5] ^2003-0060772 



5^1^ 'il* l^'H l-'H f-flC^'-a:: Ebert Bio/Technology 12: 699 (1994)]<11 7]^ 

€ H>i^}- "l^^-y wo 98/30683-^1 7l^^ Hf^l- «l '^l^'^oll ^l^fl <^±Si\ Hfl^tflS. £<y%^ 4^ 514. 

^It!" White ^ Yannoutsos, Current Topics in Complement Rase 

arch- ^'^n 64*V S^, pp. 88-94]; ^15,523,226^; ^l5,573,933i; WO 93/25071S; ^ W 

0 95/047443:'i^i ^91^ ^ ^S^* Bader % Ganten, Clinical 

and Experimental Pharmacology, Supp. 3: S81-S87 (1996)]°11 7]^'^ 514. 4:51 ^1^* ^^V HSS 

;*il 5,741, 957 Jl, WO 98/306835: ^ ^^[%3i: Transgenic Animal Technology, A Handbook, 19 
94, Carl A. Pinkert, ^M^^] ^-y* ^ 5i4. ^f^l a^^J-I: H^S*^ WO 97/07669S 

^ Transgenic Animal Technology, A Handbook, 1994 Carl A. Pinkert, -^V^K-il"! ft^^Ji^i 

^^^"§€ 

^ <^]^^] 5^tv ^^a^d* f-ir^i ^s^^* -^^^i- >*fl£fe m. '^i^^ -a-^si-^fe «i 

AVc] coj^ Ail£^^-^Ei -a* ^ 514. 

^J-^' £^ ■^^^J«(transformation)'^ ^il* 4^ ^flS^S ^"Qm ^?L> <HBi7H ^1^, ^1* 

# 5L±ffi)olE zj^ #^e^<^lH DEAE-B!jiE^-^ll7ll€ ^^^J-oj, i]S.^^. m^'Sr'^-i ^%^*\ 

t sinjoicf. i£t!:, l-'H 4°ls1i ^^1^ 4-g-4 ^V-§-t ^ 514. ^llif- £ 

— ^^^'S«>7l ^*fl ^^^-S: ^^[^3^: Sambrook f-, Molecular Cloning: A Laboratory Manual(2^), Co 

Id Spring Harbor Laboratory, §1-1^51 #H §l-ti1 sflBle^Sel (1989)] ^ 7lE}- 

27>^l -fr#«V «o'-'?3^ ^7l:?i^'34 elS^l^oli:].. 4z}-ofl tfltl: 7ll§i=^'?l ^^-k ^#*V4. 

DMA ^-^Jl:^ 4* 4€- ^7l€^'^^ 51*11 ^S.^, *"H Bfl^W^, #<H 

^ ^S. <y-=S*>7ll f-'y t ^ 514: M]^^ 4 X 10 6 4^/m\S. ^M^t1:4. ^1^ ^^^-'l 0.5 mHl -il^ DNA 50 
us-i Jl, ^J-71 ^^^^ 0.4 cm ^«i!(«MiL5l-H)«ll ^1^1A1?J4. ^71^^^ HH^fi^H ?1 t^] ?i7l 

^^71^ oi^sVjl, 25 mA<i^1 330 1000 mF ^ SH^i ^^*V5a4. DNA ^^Jlr<^l ^d«]-i: 

^1«11 i-iliL^-^l-tl vfl^ «-^*V^ i-ili^M^ G418(^l as BRL) 350 nsM^ 

15"^ %i-^^iei«i-5a4. 

DiyjA ^^jt-g: 4-1-34 <5l-8-*H elS^^^l £l«fl ^fli ^s. 5l-?i*l-7ll £<y«- ^ 514; ^ 2 

X 10 5 A|£fe 3.5 cm 1 ^<^1 teflol^^U, ^l-M-2 BRL)* <^l-§-*V°i ^d^S]-^ DNA 2 //g^ 

S. ^^^^11 51-^4. ^^^^<§*>31 48^1 ^4t!: ^, ^fli^ 1:1000 ^ 1:5000-5.3. 4¥5l.5.4, DNA ^•^Jf-'^l 
-d^* uil^oHAi -a-^i^l-1: ^i-B-«>fe ^-f, G418* 0.35 mg/mlSl ^^S. ^7l-$>^4. i-il .2.4<^1 'il 

Ml^^ Sl-i- ^5l«U, ^■S-.a.^ ^ «! <*1<5^* ^isil ^^^m4. 

a^l-so]^ 

-1-1:21 o.^^|_ ^,3 .|.o1 oj^^ ^ojj ij-o^jAi cj-BJj^, o^jf- S-o] ojf. i^T^Jl^* t^i^l?! 

t Hl.^3lS>Cf. ojf. ^BH;^^! ^^5]^ 2:^! -B-^lS-^E-l <^lf^ 5]^t ^ 514. *K ^-^l^^ 

*H1^-1 "^If^ ^'S* 7l*t!:4. 4^ 2:3! ^'^l^ ^-LV ^Wef 4 

€■ iLi, -^fl* ^-H -tlJi ^11 51 «l^Hl€ ^^1^21 ^Hl» ^7j-Aiflfe A^ts 7l^tl:4. 

1-<H 4^]<?1, «1]4 ^S.^S.^^[%3i: Clark ^, Bio/Technology 7: 487-492 (1989)], -it ^"-^€[^'■2:: Gord 
on ^, Bio/Technology 5: 1183-1187 (1987)] ^ ^S^Jr^'JlE^S: Soulier ^, FEBS Letts. 297: 13 (1992)]* 
°J-as1-sl-^ -^^4* s^isfe 2LS£E1» -1- ^ 514. ^W-Jl -y^is] i-a-^ <y:3l-, «114, ^4 

?l-4 ^W"?] -fr^4s.-¥-El -B-EBtt ^ 51-^4; 4^2lt!: HS.2.e1^ <§± b114 ?M1<J1 -fi-^4S.-¥-El -^2fll> ^<^14[# 
£: DiTullio, Bio/Technology 10: 74-77 (1992)]. "JH ^^1^ 'S^-S^ £fe -fi-lJ- S^l^^l^l ^<^H±S. t 

^31-slfe cDNA ?\\^ ^i^S-¥-El -^-i^llt ^ 514. -^ll-^ €Hfl 7ll^ Ai-foj ^o] ti}^^m. 
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DNA ^il ^7]x]] ^ -R-7l^fl<Hl^1 ^oM ^o]^ -fi-^^H^I 'a-ir =r SI 

it *<H, Richards f-, J. Biol. Chem. 256, 526-532 (1981)(ff -^S-^^^ sflS); Campbell ^. Nuclei 
c Acids Res. 12, 8685-8697 (1984)(eflB WAP); Jones ^, J. Biol. Chem. 260, 7042-7050 (1985)(eflS 0 -fM 
<?]); Yu-Lee amp; Rosen, J. Biol. Chem. 258, 10794-10804 (1983)(2flS r Hall, Biochem. J. 242, 73 

5-742(1987)(ff-^^B"a^-¥-^ "il^); Stewart, Nucleic Acids Res. 12, 389 (1984)(4i arsl ^ k^A^I cDNA); Go 
rodetsl^y -§-, Gene 66, 87-96 (1988)(4; fi^M^l); Alexander Eur. J. Biochem. 178, 395-401 (1988)(4i k 
n^^l); Brignon ^, FEBS Lett. 188, 48-55 (1977)(4; aS2 ^Hl-y); Jamieson Gene 61, 85-90 (1987), Iva 
nov f-, Biol. Chem. Hope-Seyler 369, 425-429 (1988), Alexander f-. Nucleic Acids Res. 17, 6739 (1989)(i; 
fi^^^S.^^); Vllotte -f, Biochimie 69, 609-620 (1987)(ib a -^-S-yr^^J)]. <'^z]7}^] ^^A^ -fr^l^>S] 
^2 ^ 71^^ ^^<HI 91^^ ^*d[^3i: Mercier amp; Vilotte, J. Dairy Sci. 76, 3079-3098 (1993)]'H1 7] 

E^H Ail SEfe 7l^Sl ^^^"^ ifltl: ^'-^l- -^l-i-^H "^lelt!: -R-7l^S.^Ei s^-oIh eie^^ ±3.^ 

^^^^^ '^■i^SJi^. 

^-g-ti ^2 ^i'i^ -a-^-S^si ^wii- -B-t^l-^ Ha ^<^1AJ ^Ji £^ 7iEi- A] 

3.^ ^l^i-^l -^^J- Mli^i 4,^151 7l)2^V ^«Jj^S^ ^Bll- <^=«JSV7loll f^^*) 3. 7^0] 

Bj.^ :5Jolc).. o^ll- ^^^3}-, HllEf, ?>3^ 7Ml<iI, HflHl- ^S^Slrll, -B-^i- -a- ^ 

^-Mi^^^j-i- ^?i^i-s.^Ei -B-sflt!- Ms. ^i-i* Af-g-t ^ ^}^^^ aflEi- n^i 

cf* ^H)€ -=^1* 1-<H -tl^i- H^. m 4S. H^'^ -S-eil*> Ms. ^i^-i: 

Af^t ^£ Sit^. M^ ^-l-a^ 'fl* -t-H V £^ 'Sai^* ^«lAl?l^ ^-^l «>^2!*V4. 

7lEl-2:2| HSfiE^ 

tRNA7V A>.§-2£|<H 1^ -y:^^* ifi^^l^lfe ^^"^ ^-^l^. «1 ^i-^ofl^-l, tRNAt ^i-Jisl-sl-fe 
« Ai<g^ HS.2.E-iSl 2:^ «M 5I# ^ 

Al-^*v 4. oji=. 2.31 ^o)A^ SS.£Ei2] <=11S.^ ^^-P^ ^S.£E-i, o^]%^o] Wnt-1, Pax-1, °JZL5ll°J:E 

-1, <?lll£ll'aH-2, JiH 51)^1XZL; 7J- ^ojA^ HS^Ei <=ill- 1-=H -a-^^J, ^i4-1 "yrE^E^Al; S-ojA^ ^S.S.^] 

o^lf. s-o^ Dl^Tll-d, ^Jj^, ^]±D. Dl^Ai; vfa^fli ^ol^J H^SEi, o^lf- ZP1, ZP2, ZP3; Jl% ^^1^^ 
S-E^ if- 1-<H SSE^-°1, sfls^^, AmaSLilnj- cj-afl^.i; ^on s-cjA^ S^£Ei, c^ll: ^o] ^S.^^, GAT 

A-1, asa^jslt;^ ^^}^Wh ^] H^^Ei ^11- ^o] 7^i^*Aj ^«-!|^ c; ^l-^ ^^s.^] ^ 

^o)^^ H^£Ei ojll- 1-<H ?lla}-El, <iet-iE^. ufl Til e^, o^jf- ^o] jie-l, Tie-2; ^ 

Ei, t'*! BIVIPl- 1- ^ 514. 

^E*V, <^e1 1:^4:^511 ^^^-y SS.£Ei£AV-§-l:=^ SJt:!-. H^^EiS] ROS 

A-21, PGK, FOS, c-myc, Jun-A ^ Jun-Bf - * t= Si 4. 

^1:* ;H1S*>71 AV^*V DNA ^^^^^ 'il^iill'^lEi Ai<i^ i%v*v - o;iiq.. a.^^ ^^^v 

t-eil'^lE-] -H-^^> -S-^^^^^ «ij=A^3j^s a^sH ^fe, 1121 2}--§- "S^l Mli 

^iM. <i* S-H, '?l#5il<»lElfe- HS-SEiS-^El 5- ^^.S. ^ 200 bp ^fl^l 1 kb 5J ib^Sl ■a-^^>2l 3' ^^^^i 
S^2.Ei^-^El Of 1 kb vfl^l 5 kb '^l^'-'^l ^ H.S.£E1 ^ di^S] -R-^;^>21 3" ^^S.^^] 91^^^]^] 

A-l-asi Tielfe ^"^^M ^ Sl-^-n^, ^Ife ±^ -fh^^V^l Aj-tfl3j'?l 371, =^S.El ^ ^Ajl-^ oJ^Ai 
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«ft ?l#2ll-^lt1 ^fe °a#eflolE.]l.^ it^go) -B-^;^>S] 3- ^^°fl 3- ^1 ^^<i2l 3" it "t-H 3' 

''J^(UTR) ^fe 3- ^1^ ^^'^ ^^]^ =r 521^. 

^'-ol -U-S-tV PCT ^S. 94/23046o« 7l^€ H>i!l- ^o], ^ -^S^^d 45] 5' 
i^- 5' T^^^ s^'-l- -¥-^1^ ^J-S-*l-fe DNA 

DNA ^^1- 

<^lf^ ^i-s2l-^>^ ^HIS^ if. ^c] if - -B-«J- ^IS* ^Itl: it- 

^Ml"?] s^SLEi, if- s-o^ <§± aflE}- 7i-7ii^j H££E1, "Ja ^<^1^^ ^s. ^it, i* 1-<H ^s: ^11, i 
f- mlEt-.T-MloJ AlJi A^<g ^ olf^ "y-JlSl-*!-^ DNA* ^^^^ ^^^1:5. ^ 

St> ^J-71 ^^^1-^: 'y-JlS^Sfe DNA ^ilSl 3- Dlsfl^ tgoj^ ^*v*v ^ oj4_ ^1 

■5^^ t€ Alrf;Efl2l RNA ^^V^fll" ^^^^ 2^^PJ ^ SX^^. ^-^-t 

€ ^ 514. 3' Disfls- f^iA^ ^ "e^-^si ^iv ^^^i-i -B-§-t!r A ^^-f ^1^*1-^ ^it^l^. 

■^leiiv ^i^^ it- SV40 2}-^ t ?W<y 3' £fe ^"^711 ^ 'Q:^:^ 3' "1^^ ^il 

^^E^ ^jfl*v oj4_ 3. ni«|)s. <^oj5^ 7^0]^ ^^^<'A A ^A>*fli cii*v oJ^^Sf t€ 

A-l-iSl RNAl- <L>^3^Alflfe;ql f^^tt ^S4S4. 

sl:2.i 45^- ^^^^^ ^S-S.^] ^ ^51 ^i<a^ ^'-^^sfe DNA ^i-g ^Hi 5' H^fl^ <^J'2n^^ 5Lf-t ^ ^4 

oii.cii ojjf- E.0I 0)1-0. ^s. tiV^vA^ ^^.go.^.^El -a-eflt T= SI"^. ^ll^l- 

iJoife- 1^^21<U Ai-^v^ oif.^ a^v^o^ 7il>aAi5'lfe -B-g-tv ^ o.^ 

£*V AV71 ^^Jl:^ ^"^j- ^IS Ml^lMi -f -a^^^. ^^^Sl^ -S-^>^>5) N-^^^ -y-X -^^S] 10% o]^, 20% 

<^Poh 30% ol^v^ 5£«-tt ^ i* 1-<H, N-^s^'a <^?^^ ^l-g-€ if- #<H i9-?Hl<?I N- 

"J:^ ^^S. <^^i ^-g-t ^ 521^. 

^ «e^^2l £^ ^1;^]^ Efe- i* 1-<H £^ ^o^"*!!, i* 

1-<H S^^J-i: £^ iU-«>7li ^^^^ 2:^1: ^-^^l^ ^ Sl4.^J-7l ^^tl-^^S. 

*l-§-7f^*!- -3-^1 -S-i-Sl vfli Ai^^ «g= £^ i*g-a] <S=sl ^^^i^r'S.^.S. c-iiafi^ 

^H<^^ t>4. 

otei-^H d-xii^ «:^Hl7ll ^J-71 #e)^Bl:Et ?i^*>7]i 2}*'-*!: -ysis] Hl^^J "SSt^, "k^*, ^I'ih 

^ ^^IS. AV.§-1- ^ SJcf. eT=3i-2j o.^ *1-§-7>^t!: iLi^l, ^^'^l, ^^^^1 "-^^ S^Jt ^S. 

t-y* ^ Sli^. ^^^^ ^^^^'U^S. ^ElH Efe 7lH|- ^^'^M A^^^dn. 

^ ^ 0.1 "I'Lh "MtV^I.^.S. 1 ojAj. 20 f'^% <^1^J-<^14. 

^o^f- "IS]), ^^^^ i^fl ^1^, o)1f- -tol jg^, ;§^1 ^ Qfl^fl ^1^, o^lf l-ol ■^eJAje, A] ^ 

^Ej-oB o^^ ^o^tt ^ ^^^(#)^ 1-*^^ ^ ^^i i* Ir'H 1-^2^, -LH 

*, ^d^, ^ll-ss £^ ^11-^2: -^£^1, pfa^H^ ±Ei)oV5iioiE, ^Efl^i-sAi-, M-Sf- t^^, 411 Lil^ 7>= 

j^T-ilo] E -.4 9^^] ^sfEi 7fl#i|s. ?^#5l-t =r 5!:, <y:^^J, ^f-^, ■S-'i!: £fe 7)4 ^^j^i 

o.^s]^ ^A^^ ;^1^^>71 ^sfl ^7]-^ ^ SJ^ ^7l-£) Aj^Sl iSfe ^« -LVSl-l-, -aein ^, q-Sf. h].^^ 

A^jfloi E_ ojAvj^E^^, ^^ ^-BAH -^^ -t ^ 514. ^A}^ 4-§-«H ■a-^'- 'S^'fl* 431^ ^£ Sil4. ^ 

^1 ^ 1- 4 '^i'S-^ ^]^±S. ;^lasM ^^1^^ ^°J: ^1^ ««J-t*l-7il tt 514. 'JJ-^'- ^^fe "S-^S. 2^*l-7-14 
^fl-.5.S. 2^*H -yslSl Irsflst :?J-^j1 cfl7lS^El ^^^flf- iLJ:sl-7l4, ^i-§-4^2l*H Mli^1 ^^ 

^o) r^^^o] S14. f-<^-§- "Jj^ ^ *h «:^>7i- iL4 
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sit* ^ s^tl: 7Vi:7jl ^ij-°Jl# 3L%i-§VfeiHl, o]^ ^1^ f-<H f-'U^l ^fe f-^7l £fe x^j^e 

^S^^tt ^ 514. i-Helt* ^71 j^fe ofl^ i-oi ;|.<y ^l^J'H] s^sfl ^ 5tlfe 7lE}- g-^fl 7>i 

^'^^ Sj-^^l-S] 2:^dl-# 5Ltht!"4[%^2:: Ganderton amp; Jones, Drug Delivery to the 

Respiratory Tract, Ellis Horwood (1987); Gonda, Critical Reviews in Therapeutic Drug Carrier Systems 6: 2 
73-313 (1990); ^ Raeburn ^, J. Pharmacol. Toxicol. IVlethods 27: 143-159 (1992)]. 

^ ^VTg5^ oi^ ^pjjufl ^o^tt ^ 524. at!:, ^^^1^ at ^-^^S 

31-4. ^IS.-^ ■§•£* ^«fl, 2:^1-* at iL^S*l-t «-^K <^1* S-H at 2) 

oj:^ '^is. -r-jl^ at ^^^'oM 

»m^^ ^^i^m^s. i^-lls^* i%i-?V4. 4^2]«- ^^li-Hl^i, ^^y] tiU^l-* ^^^d* t-llsfi ^ if^ 

ol^^^vo^ c1l2^ ^-ISlSl <^'y= ^^^-i- i«-*V4. °J<^f ^^^* 1-^ ^a^Ji^; HlE]-°J, ^11: wlE|-°l 

A, HlEl-ni B, «14°J D; "IMll:, ^It l-<^ <?1, ^i'Q. ^ ^'-^l Hfl ^i"!:* at ^61]"^ 

4^21*}: Bfl-tl:* ^r^-^l^l -^^i at ^"Jjvfl f-<H at ^<^«V7l-H| ^-t 

t ^ ^4. ^]^^ ■§-£ 91/at -^-^f^j ^-s-^w. 

^^^dS ^3.^^ 71 ^1- MI^l S^i-* ^ ^J-71 at ;!ll#, 

at ^ "e^^Sl ^^^^ «e^^2fl-t A'l-^-^E^ <il-i- -^-^-^l^. 714 71^^ -il^-Sl oj]^^ 

^ "i^^ ^^^^] ^<ysloi 4^-iE, oH^3^, ^ ^el ^"J: ^ -l-S* 1- ^ S2 

^4, <^is ;HltV5i^ 7i_^ oV44. s£«:, ^ ^^'^si ^&|^ ^^^^ 7l4 ^7H1, ^^^1 ^ ^1 

at ^Ell at ^1^« ^ 7l^>y <i!#* Scott Hegenhart, 

Food Product Design (1993. 12)]ol| 7l7ll5l<H Si4. 

%^^lllr -B-7l^t DNA Siaih-fi-^;^l-7> «j at ^4i;*ll Tfl^vfl^ >a-<a^ ^^^H: ^^-f^ ^ 3X^. ^'"71 ^11-^^ 
^€:* '3-'a5fl°ll ^^15I«H Sil^C^'-^^: •y'^t^l^S., IVIethods in Enzymology Vol. 153 ("Recombinant DNA Part D") 
1987, Wu ^ Grossman Eds.. ^ -fh^ ^«1 *■€ EP 693554JL]. 

Slsfl sjiAV^ 4<^l3S.sl^^- -^l-g-sH ^1- ^ili^S 71711^^5. ^ Si4. 5lell ^i-LV 

* ^^IS'HI 21*11 ^=r£lt -B-^ l-^^l- S^^*>t *2l^l^ <»l-§-*H ^1- ^^t 

^ Sl4[%'-2:: Paszl<owski ^, ElVlBO J. 3: 2712-22 (1984)]. 

sjjAVo. :g7l^^'a°l| 21 all ^1 °- ^S. S.'Q^Q: ^ 5i4[%^S: Fromm ^, Proc. Natl. Acad. Sci. USA 82: 5 
824 (1985)]. ^] 71'ai^i, ^1: €^^^flt ^1:^ ^^^} ^^^l"* «-^*l-t 9r^±^]B at «]^V2l #x]l SH^i ?1 
7m^Al?J4. ^^1 7j-£oiiA^ ^71^1 #el-iDlH2l £<yi: 7>^§H1 ^Slrsi-i- 7l-«^^S. f-^l- 

7>^^l-7ll °dl-^ ^4. ?l7l^^5l ^1- €^^^flt ^ll^J^H, ^I^M, ^1- ^gBi^l- ^'y«l:4. ^^^«r 

« -a-^i^l-f i-^tb ^'1- M]S.S] ^^-^ <^l-§-*H =r 514. 

att, «5lt4^^ a4<^l3 «M5l:i(CalVIV)t ^1- ^lli ^S.S]4 n^^^ £'y«>7l ^1*V ^Ie^^ A>-g-sv ^ ojcf[%v 
2: Hohn f-, 'Molecular Biology of Plant Tumors', -rf^, <^1-?KflH #*a>, pp. 549-560 (1982); Howell, ^1^ ^ 
^ ^14,407,956^]. CaMV DNA 7||^-& S. ^i^^^l ^S. ^"Q^^ ai-El]e]<if vfl^l^] f^^it 

^ yt 42i*^ DNA ^4* ^<9^^t!:4. 4^*^ t4i''lHt 4^1 #^^*>IL, DNA ^it* ^5^2] 

^^tv ^lt> ^1^1 a-y^H ^7}^ -fl^Apj ^ oi4. o]<HA], ^iis*v sg^-^ni^o] M}o]i]± 3. 
nn^o} s4^niH^^El ^i;«i]sfliflal. Afli at ^'S:^^ ^^n^n ^l-§-t!:4. 

21 511 ^^141: 4i ^5. a-ysi-t 4€- "^"^^ BlH at <a^>2i at ^J-^ s.^ 

^Vt 4€r •y4* ^sl-'^l^lt '^'^'>M[^2i: Klein Nature 327: 70-73 (1987)]. ^S. 

^ SBXV ;g^oj o^^A^ £<yn]:°l ^iLtt ^^°lla, ^*1 '^l ^S-'S* 4^2] £<a^r ;Hl^t!-4. 



- 16 - 



^7ll^s^ ^2003-0060772 



-i]!- ^s. ^s. ^"Q^^ ^}^^^ «o'-'a^ ^'1- ^is, afe f^^>i- "^-71 n^}s.s. ^^^^ 

^ <^>aS.^Hlle1^ Agrobacterium tumefac/ens)S. ^"^^l^lt '3^<g^l°11 ^^1^ 2 

<H, -^l-a^^i-tfl&l-g- f-'^14^1'?a^5] Ti ^^-^ 4^ ^s. ^ SX^. ^oM Ti *ef±°l 

'il'Il^^i-Eflel-g- ^i^l3^^1<a:^i'Hl ^i-'^Al xj o. ^i^ofl ^^lalTi^, ijl- Tfl^ ^*^^^[%^: H 

orsch f-, 'Inheritance of Functional Foreign Genes In Plants', Science 233: 496-498 (1984); Fraley f-, Proc. 
Natl. Acad. Sci. USA 80: 4803 (1983)]. 

Ti ^e^±DlH^ ^^^^^ M]S.^ 27fl£l "^^^ «-^t>4. ?1<^1 DNA(T DNA)2} o] 

^<y=* S^ol S^sfl ^i-i^ ^^"y^ll 3717V f^7l-tt ^ 51^^. f^^^ ^^^l-* ^W^M <^l-f c1 o] 

€^1 <^l-IlSH|-t1l5l*^^ ill- ^flit ^^^J*^l?1^ 37W o]^^S] A^Vol*V «^V^<^1 Slt:f: 1) 

^flSV <^l-aSe)-Eilel^sl ^AlH^^V; (2) ^Va5.«|-Ellel-g-l: <^l-§-5fe 4£ £^ a^l^l lE^ (3) <^}a^^Hll 

-ill- 711^3^ 71-^*1-711 «fe «rJ^ Al^E^io) ^^sl-cf. :^iai^<ll •S-'S^ A'l- ^flS afe -^l-ZL^ei- 

Eflel^ofl s^^ii Slul, ^li £fe S^!"^! ^iS. -^^^i ^ m. 

^S] T-DNA tHf^nlHf^ "J^lS^ ^ Sl^'^, ■B-'Utt ^^^^^ 27^^ i^i,^]^ m 

£ ^ ^ o.^ Aj Bfl oj o): ^VC}^ ^ ol 4. 

■61-1: 4S. £fe f TI *e^■^^:^]Ho^| S^sfl ^^^^r^l-H DNA ^^^] f-^^-^ <^11- ^^'l: 43. Sfe ^ 

l-t^ s.m "H* <^l-8-*V<H -a Sit ^ Ml^, ^is^l ^l^t^ 

■e^^^fl* ^el*U, ;^11^J« aH<y=«- S^J^S^H ^Isfl ■fr^^>7l- ^-^l^i ^^tV 

^ >^ o^c}.. 2^^v^> =el-7}e1'^l-^, ^Ei^^^, ^l^l^l-I!.^-, ±hz.iL^7]±^^, S.^^^"^^. Sel 

jl^ sV^, wlnu).^, AMSeli^, sl^^, 7l|2}q-^^-, 4-f H^^, '5>eVwl§AlA,^, u.sflAl^'l-^, el-4ui 

4f ci7)'&sMi^, 42:el-M-^. A>o)i:£ei-g-4r, ^e^ov^^a.^ s^^7}^, <^}i3)-BV7-li^, ^VE)H«j,^^, 

3llEi|5L2^B):^i^. ^iHl^^>^, ^4^^^, sIlM^ll-t^, eV^le^ii^, ^ilMlAU^, -^-31115.^1^1, ^^n] 

4^51 Ai °.o. aflofsj ^^li 22] o.s^Ei ^H^M ^ Sii^. €-€i 4-g-?.> -8-<^ '^fl^S'^ A^l: -^-flS, "^521 Aif- 
4^. £^ ^t^Cil* l"^, m^4. 2:2] ^X^S] A]^ o. A^;g.Al?l^ SI 

Dltl:4[#2: Methods In Enzymology Vol. 153CRecombinant DNA Part D) 1987, Wu ^ Grossman Eds., 

B£t!: Methods In Enzymology, Vol. 118; % Klee f-. Annual Review of Plant Physiology, 38: 467-4 
86 (1987)]. 

€^^*flS.^E^ ^ t ^11^3^ ^tl[%^i: Evans f-, 'Protoplasts Isolation and Culture", Handbook of Plant C 
ell Cultures 1: 124-176(Tr^, ""A^A^ 1983); M. R. Davey, 'Recent Developments in the Culture and Rege 
neration of Plant Protoplast', Protoplast(1 983) -Lecture Proceedings, pp. 12-29, (Birkhauser, Basal 1983); P. 
J. Dale, 'Protoplast Culture and Plant Regeneration of Cereals and Other Recalcitrant Crops', Protoplast(1 98 
3)- Lecture Proceedings, pp. 31-41, (Birkhauser, Basal 1983); ^ H. Binding, 'Regeneration of Plants", Plant 
Protoplast, pp. 2^-^3(S.f}^^S^ CRC 1985). 

€^^>*il^-¥-E]2l 711^3.2- A1-. ^pj-c]. 42^11?]:, "gi^l-^l^^. 51°J^ ^115] Aj-a.^ %i-^5l-^ €^^^1121 

^Ej-ofl o. nl;^ AgA^^ld-, B.^^ ^S.^i^±^ ^^<^^S.^^ Ufl^ ^^S]^. ^"^^^l ^^l^M ^ 

^ 5E«}:. #^^^>^14 H*^* «HA]ofl ^71-5)-^ ^o] -^oi5|.o^_ ^^1^1 ^4^^4 <a:Bl-2l-2V f^i^i 
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^^i-i- ^^A^ 44^^ ^l-i: ^l^Tfl Afl^^ 

3.^t}<^ ^^^^ ^s^§m. ^f^'tiA' m sfl'i-i: -fr^J 

-ill-^^Ei *<H f^^K ^, 7H, t^fl -i-^ ^ ^^^'^'^1 it5l4, <^11- 

DNA ^i<i* £«-*H*> tb4. ^tt, Aj^o] ^ ^^^^-IH ^ 

-j^S^uf 71]:^ 2).;§o1] :£^ol £]7^q-, ^11" M]S. £fe ^Ir* ■i-'^lSW ^^^^ ^"^^ £ 

A§A^ ^ ^cj«^ AH 3l)El 3fl^)S) £*V Hi ^^Sl-S}^ ^S5^«}- 

^ « ol^t o;i4. ^^a^J^ A, = Al - ^^]5r^ Al o Al ^^^V^H, -8-^J^> 

nj ^s^-^f^lH ■§■'54 l-<^ ^^%S.*Q±S. 3.^^]^^^[^^: Harborne f-, The Flavonoids, Vol 

1 * 2. -^W^il"] 1975]. >a«l*>al ^^VS. ^^Vt ^ -H-^^> S^h^ 41:* 

u]^ 5,283,18451, >ll 5,482,85251 ^ -R-^ t€ EP 693 55411 °11 4-71- 7]^S\o] 

^Itv 4<^lt!: IJ-'S'^I "a^^ll *^151<H 5^4. 

■atv^^^ ^a^Ji^^ <^e1 ^S-'a-t* a^'-sH &2lt!:4. 'a^i, °J3^1sM ^l7^«V^i, o^if. f.^ 
i^T'l^J, %'7J-(H.E. Swaisgood, Developments in Dairy Chemistry, I: Chemistry of IVlilk Protein, Appli 

ed Science Publishers, NY 1982], ^ ^14,644,056^) iE^ 4\i HL^ '^l^tb ai^1 

-§-jl(Swaisgood, ^"U ^«)1- "^l-i-^H ^l7^tb4. 4-§-, ^ "Ja ^^th -§-"^1 ^ ^s^si o.jl ^ 

^^124876422^ t^l £fe -B-^^-AS-^-E-l Hfl^l 3^n>£^eflsj £^ o]^ 3.S.-°\^=Lm 

OV tVSlo^Sl-l- *i-§-*M -^3 ^«-li^* ^e|s>^ ^<^1 CflSll ^^'■^ 511^ Sj-EAl-O- Ol^:^!-^ 

*aL <H1 Slefl ^V^l-a* a]l7^5M ^<5^Jtt4. "1^ ^^1 4,485,04031^ 271151 ^^H"?! ttSloi^ i^f^Hl Slsfl 

^Mo.^^^ -a-sl-^S^S-l-^ ^S^JISI ^5l# 7l#^V4. ^l4,644,056Jlfe pH 4.0-5.5 

oflAi AV ^;g§>37, 37171- 0.1 ifl^l 1.2 /fln"?! ^ ^■'i'^l ^^l-^^"?! ia*> <H4*H ^S^lr #* ^^l-sfjL, ^1 
-H^i ^21 1M17> 5 141^1 80 Icd^l 5V Aj-oflA^ ^^*H "^3 5£^ 2:-R-S.-?-El ^ ^#S.l^?il: U-'a* 7l^ 

J^A}t}7\], s-s] ^14,897,4652^ 1^^, \+% -B-^i-^S^Ei pH <^1^* ^^^^ ^JrSH: ^oHj^^Sl 

2]n ^^^S.^^^- ^«J^* ^ ll-'S-i: 3LA]*}1L ^^^^ ^d^^ ^ 

tfi;go^ -§-xi^(pi) oj^l-sl pH<Hl^i ^«J5M, ^^-a-l-^^El €■ ^451 ^-^Ir* ^17-1*>J1, <^H^-1 ^^^i^ '3: 

«-fl^Sl pi icf ? pH<HlAi o^4sH 1:^1:* -a-^l^l^lH, ^«]^* f-^fAj^J^. a^^oISI. o^a). -R-^ 

EP 467 482 B1°ll 7l^Elol ^fecfl, 1;^1^ "ga^ ^^l^Sl pi "^l^PJ pH 3-4S. ^±^1?! ^fpsfl^Jsil. 

o.;jv r^Hfl;^^ -§-^^1^4. tvsi-^i^i. £^ ^-g-o:|3i-# 3^ 2i4«-^^«l -^^^V-^i 90%7V ^ai^<?l 1 

5-20% H^fl* ^^^^}^ ^^^-^Ir-i: ^^m. *€ ^21799472 oflfe t!:Sl«H4S ^^t* *^«> 

H ojo^Ai 7^ pH<HlAi ^t*v <y=o]^ 3S.n>£ZLSIl3Xlofl S]^ -^^^S.^^] ^^.^^4: ^^^}^ •g-'Sl: 

7]m3. Si4. iLal€ «> ^4. WO 95/22258°ll><-i, sl-£3E|lfl3!l- ^^^^ ^^-^51 ^j7K -^H^i 

'^-^l^ aS: 3Sn>£a.i(l 31-^1 21«I1 fe^ <^1^ ^7)5. 'a3S.^El ^4^t!r4. 

ojs »iV.a^lA-1, ni:;^] £fe «>131 ^^1- 5^^51*1-0^ ^]'^. ^1^ 9l ^^^4 5}" 5Efe 3S.D]-£ae)l3Jl nfl^fl* ^"^1 
;,l5rl^ 7lEl- ;^l7lt!:4. <^1^7ll ^7l ?W1^, ■^^'- ^-B" ^"Ji^S. ^ 3X^^. 

o]^ o]s.^^ ±^S] ^«-!j^l- ^5l«:4. 
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WO 94/19935^ ^l-^^^^i "^^S. ^1^1, "II* f-'H <^l-S.7lTd, <^1°1'^* Sfe aji-Hel^* <^l-§-«M ^-R- 

-g-ojj^ ^A^«>fec-ll, <^3i|-*H <^4sl^l ^«i=g<Hl 2]^ ^ulSlfe ^ 

'^l^ t€ 08/648,2355:^ ^-fr £fe "0.3. £1- -^^^l m ^S^n^^S. ^"^^91 ^tfl^ 

'i^M ^l'?)- ^ ?W<a "l-i* >l|7lt €iL7i- ^^ol ^^sH^l^, ^ ^^1 



^V^t> -§-<H 'clls?!'^ H^tfli-eliV £^ tfls^is) *M <^l^o^sl ^S^n^ i^^l-^ '^'ISI £^ 

1) nflMSJi <^]l- 1-<H 3] a.S.'-JllK^lt -t'^, S^l-Jl 31 WS-^I^S] ^^1- 

^el-^C'ilt 1-21-^ I, II, VI, XIV)4 ^o^5:2}-g-%h ^11- ^'H 2) ^^-^^ ^5^^* o^l* 

-i-<>l 3) Ef-ja.ri^'asl- 4'-3:2}-§-%\ <^ii- §<H 4) il- 

5) 4^3) ^^^1- 'il^l- ^^-§-^11* a^^ih <HH- l-'H *^is^%h 6) ^51^^ #^^1-7^^ 

if- ■t'^ 714^1 <^]% Al^fl o]^Aj ^^1^1 p21°11 -a-£*}7l ^«!- ^S* ^^f"; 7) 

^^^^ ^J^K "HI* io] TGF- ^ s]- 1-^ 8) ^-lia ■^l* *<H 9) o] 

f-* -HI* 10) ^ila 11) "flMsJi ^ S^js^* 

iHU^i: -y-SS^^l-t ?^l£l<H 514. 4^2! sWl^, tflS^^ ^^[^'■2:: Krusius f-, Proc. Natl. Acad. 

Sci, USA 83: 7683 (1986)]'H1 7l#^ ^^li^^V a^^^ iL^eVfe tflS^ Sfe '^IS] ^<^1^11- 5lD|t!r4. ^^f-a^Jr^S*!- 
<JlL> tflafi^ 4"^ ^71, <^1# t^H Krusius ^, Proc. Natl. Acad. Sci. USA 83: 7683 (1986)]<i 7) 

^€ 4°lt^> ^itf- 4^ GAG iL-B-t!:4. £tb, ^V^^^S^"?! ^l^V tfls^^ 2711 ^fl^l 3711 

51 4^31-51-^ Jl^l-nsl-'^lHf: a^i-t ^ Sl^C^'-^:: ofl* 1-<H, Gloss), J. Biol. Chem. 259: 14144-14 

150 (1984)]. 

ajj^si St -^-4^1 -a ^ 5i4. 

4^2)«- T^^ll^-iAl, Cflafi oVDli^Aj. A-l<go1|A-l 1, 2, 3, 5, £t 10711 ol§l-i>l ^>7l7l- 7}<^^i^S^}^ ^ 

S€S1 ^^"^21- ^ojel-cf. cfS. 13>^3!?V ^^HHl^i cfls^ ^el^ElHfe cHtAV Aio|oflAi ^V7l Si 1 , 2, 3, 5, at 

10% ol*}-7l- 4<a't^5«l-t cflsfisi A^<a4 ^J-<=l^f4. 4^^tb ^^^HHl^i, ^J-7l 4°lt dls^ #51^e1h7> cfls 
€S1 ^jl-s)-3l *Aj-i- 44'i ^"^14. 4€- 4^2jtb ^^IHHjAi Aj-71 ^i-o]^ z^]3.^^ #5l^EiH7l- ciU3|2] 
iL^sH -J-V^si ^<^14. 4^2)tb ^^fl-HHl^i Aj-71 ^v<^i sj.^ oi^j. a.$aj<?l 
oHi^-a- 1S31-014. 4€- 4^3!t!: ^^'Hl'^Ai, ^s|.o, ojAj- ^ ^l^?! -^Ht-a- «3l- oisisl ^ 

SF<^14. 

4^-2!?!: T^^HHl^i, >a-7i cii2fl #ei^EiHt cfla^ tel^Einsi Tg-^, <ii- 1-<H AV-a^^^S^fe cflail 1- 

5l^4H5l ^€'^]4. 

4^21 ^^IHHMi, Aj-71 7jol7l- 5 "^lAj", 10 -^lAoV 20 -^l^, 50 <>lAo>, 100 "^l^J- St 150 -^lAol-Sl ofolt^H 

Ao>7i ^a-^^ ^fl7l- 200 °l°v>, 150 4 -a, 100 4^. 50 4*1-?I 44 ^t7loH; ^c)-7l 4<a^^44t ^fl 

SflSl ^filr«!-2i ^Aj^ i-H-4i 5i^4; ^cl-7l ^'a^Ag*].^ rflsfls) Ag^Sj-^i o] zVj^^^ pc^ 

1-^4'^; ^eJ-71 at 3:ii<Hl nflt!: cflafis] ^>sll*l-t, ^^S^^s. at 4^^S^^5. 

^^lt^5I4. 

4^2|«: T^^l'^Hl^, ^ch^l ^-a^^S^Vt i:-llsfl5l ^-g-*>t 44ii^ ^^^^ 60% 4^J-, 4 4^2!*l-7llt 70 
%, 80%, 90%, 95%, 99% £t 100% 4^^2l f^-a^-l: 4El-'d4. 

4^21*!: ^^Hi6flA-1, Aj.71 c;.^ o. o^ii- a-B-^, .^f. i.<H <^;S-^, oflf. ^c^ o]7^ cfl^^ tel^^H 

51 ^53014. 
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Hl-^3l*V ^^flo^loflA^, Aj-71 ^^o_ o}u]^X^ ^ilofl^l 1, 2, 3, 5, at 10711 Ol*l-2l ^7l7l- ;^l-^^^5s>fe CflS^S) 

Aj.o.^|.^ :5V7151- ^J-<^l^rV4. 4^ ^V^^ltl: ^^IHHI^i tflaii €el=iElHt 'H'i'HlA-1 ^7lSl 1, 2, 3, 5, ^ 

10% ol*Vn ^>^«a^^S*>^ ^il^ til-^3ltV ^^'fl'iA-l, ^l-o]^ c^l3^ l-el^ElH7l- cil 

3flSl A31-*>21 i+Ef-i nJrf^S] :5i'^14. cl-€- ^}^^^ ^^°ll°fl^1, ^l-7l *Hfe i:-il2€ WB\mB7} ^S.^ 

21 ^St^i-^ t^* iL^*H ^-i- tt^^l ^ojc).. n>^a|tV ^^M«HlAi, ^^-71 ^H^) <^l^o^ 2.¥^ S.^^ 
oj oHi^Aj. ^^014. ci-s. Hi-^2i*v ^^ofloflA^, ^71 ^sl-si ^Mi^^J i^Sf '^li^lSl 

'g-'a^l-^ -a-^^fl* ^S^^^^^s.^ na-^s] 7^^]^ ^al- 'S^Ai?^ ^ oin, A))f-7i| A^^^si 

Efl^S^v ^ o^cf. ^ -H-^^fl* ^3^^«U Eii±B«: ^ #2fl2l «j-'3si ojjf- 7l#tl4. '^l^ '^J-'S Sfe 

cl-€- 'S-'S* °l-§-«M cflsfl l-e1=aElH5l ^ ^]2:«>ji riiael^tt 4^ 514. wl-^^«l- ^^HHl^i, 

■a^^ tfla^ T^st tll2€<*m. 

cj-^o. o^ei7H 'y-'S, <^lt ^1)2:^^3^^ Mj-i^, ^«B^-S-sil-^J -S-sll S}-*!- t^^J'Hl slsfl Aj^^t ^ 51 
#el^E]S5^1 tfl-^ £fe ^^ig- 13:^^ tBl^E^Bt ^^^S^^Vfe % "Sr^ri^ ^^°J ^ °r) £^ 

telllElH la-^-i: ^S^jtt4. tcl-31-Ai, '^^-ar-^sll (end-nibbling) <a£Tf €efl'='Wll- <="l-§-*>fe- ^^flfe "a^Sl cj. 

DNA* ^S^^t =r Si4. 'a-^i^Sl ct^* ^i-xSl-^l-fe DNAfe ^l"?! ^ ^fe ^J" 

Sttb, *21121 al*ll f-Moc S£^ t-Boc "a^il *^121 '^'S-i: ^W*}^ ti\rn^^S. t 

^isl f-^d iJt^^S. ^ttt: ^ 514. 

HV'^W^ ^« DNA « HBlH 

cfai^Sl ^l-nltA}. Ai<i ifio)^^ 1^^^ laai^Sl t'^I^l <y-3:S^*>b DNA^l ^^l-^l f-^'fi 

'='l-S-t°1l 2)sil ;«112^^ =^ -H-g-iv ih'S^^.fe PGR ^^'a^l^ht'S ^ SSI- t<?i^°l-^«^^13* t ^ 514. :Et!:, 

-f-Zl-^1 ol.nli^Al.^<g ^oljiHSl 51-fltie^elfe ft/flESl ^S)A^ #&|aLfrSsfliElH H^i^l ^ o|8|| A!j;a*V4. 
5a4(iS'^l>^2l 2l-<^lUEleli>«^ ±3.^^t}^ fj-'S^: ^-a «^121^1£ 7l7Bsl^ 

PGR *'a'a<»i-fi-^^ 

PGR l-^^ol-n-^s^^°11-^i Taq i-elHel-^l ^l^i-Sl- «>l-§-*H DNA21 i^t^^ll -^-^l"^ l-'S'S'^'l* 

£'y?b4[%'-2i: Leung ^, Technique 1: 11-15 (1989)]. <^l^ ''H^ ^M^^S. ^^tt l-^^S^] 

'!J-'a'='14. t'a^<»l-B-^^l^]Slfe DNA 'g^* "^lll- dGTP/dATP 51- <^1-§-*1-j1, PGR «J:-§-i Mn 2+ 
» ^7>%vo.5.^ Taq DNA f-el^el-^-i Sift DNA ^^^jS] sj^'-^f - ^h^Al^lfe s:?! sH'^i PGR* <^l-§-«H 

Ai?j4. f^^^ DNA ^^51 #^ ^ttb ss.^ ^^ tfls. -a-a^H ^^^^ #^««i ^^]^^]^^ mm. 

aSF ^.aigol o.^v^^ 4^o^ cfo^ <g7l ^m^r mS.^^ DNA ^^*W1 SSJ^fe ^J-^-^l^E^J-^: Maye 

rs ^, Science 229: 242 (1985)]. <^1 <=^1* ^1*^?^ ^fl^l^i DA^I 2:4^1 

f-ot^ojo^ AgAj ^ DNA iB^HSl t]-^^* it?>4. I'a'gol «J£^ ^^5lSl ^f^* £^?rH ^ 

^^^^^ S& 7V^t!: ^71 ^ -^l •JJ-'S^ f^^J 1- 4^1^i l-^^-^l ^^"^1 ^tt -fr^ 

2j ^^i^, 71^* ^^^71^ ^-i: 4^ Si4. ^ l-'a^°lSl iLi« 

811 ^tsl^l ^^4. 
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^^^^^ DNA ^^^J71S SI-^i^, -^l^^-l ^'■^^ -fi-^^>^ ^ W ^^tL>4. ^e^ZL 

frS£lliLElH2] ^'S^I'HI ^^IS]*! ja^L^'-^: 1-<H, Narang, SA(1983) Tetrahedron 39: 3; Itakura 

^(1981) Recombinant DNA, Proc. 3rd Cleveland Sympos. Macromolecules, ed. AG Walton, Amsterdam: Else 
vier pp273-289; Itakura ^(1984) Annu. Rev. Blochem. 53: 323; Itakura ^(1984) Science 198: 1056; Ike ^( 
1983) Nucleic Acid Res. 11: 477]. ■^le^tt 71'^^ 4* ^V-§-=l<H m[%^3i: t'H, Sc 

ott f-(1990) Science 249: 386-390; Roberts ■i-(1992) PNAS 89: 2429-2433; Devlin ^(1990) Science 249: 4 
04-406; Cwiria f-(1990) PNAS 87: 6378-6382; ^ ;«il5,223,409X ^l5,198,346JL ^ ^15,096,81531] 



-fi-'^Hsi i^-aifloi-R-^oii sun ia;i€ dna ^atiH ^i^si ^-^ 

ofl# 1-cH ^^^^s] <^Mt^v ^7]$\ ^O-^J 'S^l^fl* ^S^J^fe '^fl ^>-8- 

-a-is x[^^-iL o]o]A] ^s.^ ^ii|.<^ oi-Ei- ci s^-a ^Hic-ar^s. ^i^-^-^^-wi, (2) s.^ ?!-7n- 

-^1, £^ (3) ^-atV £fe ^J-^-ltt ^^s; tV7l» ^i-<y%i-o.^«| £^ ^j-71 (1) Ml^^l (3)-ir 

■arel-Vd i?D^ t'S'S'^l^^^'a^ §<?3^^1-fr"il: ^^1 £°I1^J<?1 ±^ ^'g ^^^1 Efe 

<:goj^ ^<y§).7i ^^v o-§-^v wj-'goi4[%v 2.. Cunningham ^ Wells, Science 244: 1081-1085 (1989)]. 
±^^^^•1, sm ^y] Sfe 5* ^■ysVjlHl- l-^l, *H« *<H Arg, Asp, His, Lys 5^ Glu), 

nlt'iV^ ^fla^ £fe ^fliilSl ^^Jl zh-g-ofl ^ Si4. ^c^7l ^1«:<H) rfl*V 7]^^ "J^J- 

44^^ °lt £°11?l^r ^1* ^1^ ^^"i 'fl*!! ^7>^ 4* ^'^l^* ^ 

Sll;a4 ^^It-it ifioll- H'y§l-7l ^It!- ^^171- "iBl^^Sl^, ZL ^^^^ 

^^7V ^4. it l-'H, ^<H^ ^^ofl^i *«a^<^l2l ^^SF*V7l ^1«fl, ^s^2f\d ±m £fe 
<?iti cfl*ll i3el^f1:4. 

%^a: 'ilt Adelman f-, DNA 2: 183, 1983]. /flst^j o.^_ s-ai qNA^ DNA ^^^1 tflsfl ^'S'S'^l* 
5].^ ^e^j,-.^efliE]Hl- ^MaBlH5|-Al?J 0.^*^-1 'g^sl^cfl, ^^7] ^^ ^^^2] i^^sl^l DNA -^i 

■i DNA t^i'^lH wHIle^^s^^lSl 'S^ifl ^^1)014. a 5]H5^^, DNA 

T^B^;^ls. ol-g-^M *e|iTr#sfl^&I^ S4<^m- ^-y^U, DNA^I^i ■y-XS^t ^^£1 

?l^fl2i<?l 42 ^^^"-^ iM^H* t'-^^*t4. <a<tH^^, ^i^]y} 25 ol^o^"?] ^elJl^#s11^ElHl- 

§1 AV^^joJ 12 15711 SI fr#SlUHlHl- a^tt ^<=14. <^lfe ^cJ-71 fr#5fliBlH7V "S^^ DNA ^4^^! ^ 

^*l-7l| s><:>l a.e]HSl-5l-^ ^-i- a.^i-t!r4. ^^^1 -frel jl-^f#2-fl.2.ElH^ &?l[%i-2i: Crea ^. Proc. Natl. Acad. Sci. U 
SA, 75: 5765 (1978)1^1 7l#^ t^H^ ^^1^ 71'^* <^l-§-*H ^<>]m t^«4. 

•^•^l^lll- ;^l2:5l-fe 4€- ^o'-'S'?! l-'a'fi^l-fr'i:'^^ ^«i[Wells -§-, Gene, 34: 315 (1985)]i 7]^^ 71'^^ 

7l^?!:4. l:^€r l:°d^°lAl?l^fe ^"^^ DNA* S^'-s}^ ^el-:ii°lH(a^ 41- «!Ei)='14. ^J-7l 

l-'S'S'^l^l^leife ^1 «-fi-!5J DNA tfl£l s€-(-i-)^ •^<a*>4. ^"il^ l-<aiSol -¥-^l(l-)s] 4 ^^ife ^^tb 
^l* -a£fr#ell'^W -^-^in ^'gsi -^leltt ^tt -¥-^171- ^^m^] $^-^4^, «^11-^ ^a-^i^ ^1 

WL-B-^ DNA MlSl -31 ^ft ^l^H S-a^l?!^ ^7l«1: #E]a7:^r#e1U^H l-'S^'^l-B-^'a* ^l-g-«H 

^ S;i4. ■¥-^* ^J-71 #2l-i^i'lH vfl^ £<y ^, ^o^-^l *4i°lH^ <^11- ^^Hl^i ^^-S^H ^S^S 
°J-€4. ^Itt '^H<='14 l-'aifi'^Kl-)!- 4^71 DNASl A^<i* ^i-ssi-s^fe ^il-i- ^^3is^«>^ <^1^ 

^ ^elJl^aalliLElHfe S$ 71'a-i: ^^^m. 27^s] ±^<^^^ ^S.S. S.^ 7l^* oj-g-sM 

^°11 3- ^ 5" ^-¥-1- iL-B-«>H^ 4^>'?1*H i-el-i^i^lH'fl ^^^^S. ^ ?!:4. «^11 *1 « 

l-'S'S'^l^ ^^ w-B-y DNA 'H'i* %'-a-«:4. 



- 21 - 



^711^*1 ^2003-0060772 



4^ ^^^-^l-fi-t^ 

^sj. i.<a.goi-^«v^^ "^l-g-sH l-'S^'^l^* ^S^^tt ^£ ai^^V. '^l* <a?5^ Aj.^^] 7lE^ ^ 
±^ ^l^l-i^ M-El-M-^ '^Hi^'iV^ 4t ^i-a^^l ^sl^H xflE^ AS^^«>£4 ^ 5J 

^^]m ^Sj-A]^ 5^.olH BlElfe *!|A!: ^S-iAi 4^1- l^^O] o-w^^ ^§^S\V^, ^^l-Al?J -^-^4 

^7!H A-llS^ ^SIAJ ^E7l. 7ll7flSl ^E^H^A■1 ^^7l-^*?£4 ^S^^ "gS^ AllS* ^^^^ C] ^ 

ASA^€ i-'S'S'^l ^^^} ^5^^!:^: r^iHe]^*]-^ <^2l7H 7l^<il ^^7^1"^1 ^^Isl'H 514. €- -^^14 
±^^^^^ 71'^^ f^f^ E^-^la 4^l7f^tV t«! ^^1, e^-ojy e^e^t 

-g-^H -^^^t^ ^fla* ^^^^Aj^l^ ^7^1 ^ *^J-ir 7jt^: ^ Si^ 2:^ *Hl^i ^1-71 "i€Al7l 

7j^£j^ Kl^^ ^ell- -i-^lsMl tl:4. 71^^ oj]!- f-o^ ^avo] ^<g^ 

'^l-a-t'S^fl Sl^fl AgAj^ cj-^o^ A-l<i^ IL*1el^ ^A^ofl 421-0]: *Vi:f. 

2 ^l-ol w SlH 

^J-7lt> Aiih^^(^€"Hl 7l^tV 4€- i3Hl^ 'i^'^s^ ^'-TtDszf 2 sM^elH S-^-i- <^l-g-*H ^lU^ aj-^zv^^]. 

ng assay)"i^^ ^#*VS4. 1-H, -fi-^^V ^<']^^]^^ ^n^'=>} ^i^l 5V r^^^^i^ ^tb ^^J^f ifl^ t 
S.'i^JL ^S^^ ^^1- ^aj;^^ sfl^-i SiSfl ^#^4[%^2:: Ladner f-, WO 88/06630; Fuchs ^. (1991) Bio/Tec 
hnology 9: 1370-1371; ^ Goward ^, (1992) TIBS 18: 136-140]. -B-a1-*V 1)-^^^, el^J- 

oi^sH ^^^m m ^a-n^t ^ 5i4. <^i» =^-8- 

•8-^4 eie]^ 4<=l5li SJAl-s^ A^voflAi -g-f- ^«i^S.Ai 1]:^^ ^ $14. 4^1 

A-1 5l2fl ia-«-^^ A-lt^ 7V-^A^ 3^;^lo] Aj-oflA^ i^^^ ^ o|o:|A^ 27^2] f^^tt ^ ^ ^- ^l^t!:4. °1 1" 4 

4^ 10 13 3^;^l/mll- ^-^l Aj-5l*>^ ^SiAi ^st-A^ v^eEsJ^oii ^ 51^0^, 4^5^ s)-;.!!- tb^Jii iael'^ 

^ S14 1:^ 442] 4"^^^ 44^ IL^S] S.^ Aj-oljA-1 o-^^l- AJA^^^ u]^#5llcil*l-7l i^^i, ?14^^ nflEsJ 

^-g- 4471- s\^^^ ^0^4 44^ 4€- 4^H2] 7j-<goii o^*)) ^ oj4_ 7^0^ 

*v o] se| ^Ai- t4-^i M13, fd., ^ fi 44 ^i*2fl4 40I « 5i5l"H14 7]-^i- *4^l 4^4^ ^1-'^14. 4^1 g 
III gviil SE *>i4« AV^sH ^}'=>]i]^ <a44 ^^2^-?! ^?ll<^l^i* «c!-«fl44 -§-^^ 4"-n«4 

# ^ $14. siEfl °114SH^ pill ^ 4 i3!SH4 4^21 44s.^e-i sj^^i ojeiev oflsiE^i: 
sf^ 3)-;^lSl NH 2 ^4 4-T-<H14 "S^* ^ Ladner ^, WO 90/02900; Garrard -§-, WO 92/09690; Ma 

rks ^, (1992) J. Biol. Chem. 267: 16007-16010; Griffiths -f (1993) EMBO J 12: 725- 734; Clackson f- (199 
1) Nature 352: 624-628; ^ Barbas -f- (1992) PNAS 89: 4457-4461]. 

^Aj.^01 tij-i^^ isjElH -g-f- 4^45. Ai #e|4 ^-§-^(514 LamB)* ol^t!:4[#2:: Charbit 

^ (1986) EMBO 5, 3029-3037]. ^42.^SefliL4Hfe LamB -B-^4» #4i^;4H ^S. ^"Q^^ 

4 ^a-ai^si slAiii^ «>4iflS. ■§-■&€ =a4Hl- AS>«^t!:4. =a4Hfe- el^VH-i cil«ir ^t, ^} 

^'^ Cfl^ 4-§-t 51-^1^, Aj-71 Afl£7l- ^l-^Tll ^<H5lfe ^-f ^V-%-ir -fi-^t $14. 4^ 4S. K 

^ ^3:^^, "^1* 1-<H OmpA[%^2:: Schorr ^ (1991) Vaccines 91, pp. 387-392], PhoE[%i-2:: Agterberg ^ (199 
1) Gene 88, 37-45] ^ PAL(Fuchs ^ (1991) Bio/Tech 9, 1369-1372] ^°J: 4Mel- cfl^ 4tfl4'^f S'S 

4i«2ll41- ^Itt 4*1€S.A-1 4^* ^ S14. ^4Hfe ^Bli^i(piius, 4Ell44^°fl -B-?l 'SiL* ii€*V4 
^1?!: ft)^ ^^^*l-4 *4444^i«l-fe ^«i^'y ^fl(pilin)'i -g-t* $14[%^^: Thiry ^, (1989) Appl. E 
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nviron. Microbiol. 55, 984-993]. 4^$^^ ^^S.^^^ ^2] ^tt41^oll, a^s.^ tl^ofl cflev 

^1^1* A]^^^. cl^#efloll- ^.}^^ cfl^ ^S*^ ^^^o} 

7]^o] 3^^o]xJt. ti-B-bi ^"Jl^'il iflttr ^h^hs] -g-^'--er ^flS ^oHl ^e]c 4^0^ ^^.j^ 

^l^t^4[%i^^: Kuwajima f-, (1988) Bio/Tech. 6, 1080-1083]. 7]^ ^n^^} Sl^ "^^^^ 
^ElH -g-^i- 4SM^ 71^*1:4. a ^"JIS a ^ vflol^el^X Neisseria)^ 5lav ^S-tll-^-Wl 

lgAolcf[#S: Hanssen ^ (1992) J. Bacteriol. 174, 4239-4245 ^ Klauser f- (1990) ElVlBO J. 9, 1991-1999]. 

^1-71 «■ 5-4 A^] ^ LamB Al^^Efl^^i, ^^s.^ nS] oj-jis)- DNA 4^1 2^ l-el^<?l <a^^ ^oHl ^J-^l 

m% a-^«>^ "y^H^fla 4^1)1^ DNAS] t^3*v4. ^ElH* ^^^^ -y^l-iJl- a d 

MAl- ;5}olcl-. 01^flaj<y DNA It Lad* <^l-§-^H ^'^iHiS}- DNA* -a^^te ^<^14[^^ 

Cull ^ (1992) PNAS USA 89: 1865-1869]. ^li^^^ 3' JH^Ssfl^El H ^^l* 

^ Lad -a-^^f* %^^*>fe tefi^iHl- 4-g-ft4. 4£+BltS<Hl 21 *V s^^^ ^£ *Hl^i. Lad-^jE^H -g-^ ^a] 
^■^l <=1 -B-t^ LacO ^JEle11«>lEi(LacO)^ S*"^ DNA ^it^l ^ Lad2] ;^f<S2j°J ^ 

-^^l*Vcf. t« tfi^-^nlH ^oHl Lac02] 27H* <ail-^«-^S^i Lad-^E^H <>]% t^^V 

z|-42] ^-IIS^ ^^1 ^-^J ^ElH Ai<i# t^SrOil, ^ElH^ ZL2] *h^^* DNA ^il^]- S-<^12^ 

<^1J1 efoly Eie|2l /flS^ ^HBjTll -§-S||£]^, ^e^H-DNA 4t^fl^ al^Sl-€ eia 

E-isi'iE?j>;^i i,t£)<>i 1-^^ ^EiHi- %'-^3>fe '^I'H^i *2i-i°iH DNAfe ^^%D 

S.^ ^i-^fli tflsl) ^aittfCf. <^J52l ^E]H1- 4|=^^f^^i;-fl, S.^^ 4°)^^^ B2l 6-^>7l^'Hl ^J-§-*l-fe ^-f- '^"l^i 
°fl 2)5D ^SS)<>1 Cull ^ (1992) Proc. NaU. Acad. Sci. USA 89-1869]. 

^E1H-^-t^f±^ls(peptldes-on-plasmids)^^■ *1 •g-'S^ 27>;^1 f-^tb ^"i^"! ^^}-7l ^l-^l c]±t5ll 

ol^sf^ cfacj.. aj^, ^j-71 ^ElHfe -g-t ^fl«^2l C-^^^ofl ^^^-SH -^21 iL-R-^Vfe 
al-<^lti e^el i^alS] c^^*i!ll<^ll- ^i^^^. 2S pill 1J pVlllfe UlrSl C f-«ll ^l-^l 

ia-»^;gs] o>Dli, 4-^o11 ^7llt!:4[%'-2:: Cwiria f- (1990) Proc. Natl. Acad. Sci. USA 87: 6378-6382]. 
¥'ei^ ^cJ-71 El-'^lHelEl<i -a^^^S ^E]H21 -g-^oii oj^v-i- n)^ii^ ^S^n^ 3d%i=oi4. Lad •§- 

t ^aj^a^ Afl£5] Aiia^is «-^€4. 3t-^l -8-^>-^ «ll^f"Hl Afli^'Hl ^t^v ^ei^ ^'fi 

M]S.^ 'tl^Sl-Tfl N-'i3:'ar4 ^^-^l Il#2] C-^^'S '^J'^I'H) 2]6l) ji^^^ ^J-tflt 

<Q7.}S.^ a^-i- 7l4e]'S^i -"r'fi ^ilS^S ^El^ *i-^*V4. Lad 1^ ^l-^^l e^-o] H e^e^iflsi 

^13^ ^^4. ^ 4^15.21 ^<ao11 cflt!: Alu-^ ^ El 4^1 =5.4^1* ^A£^V4. ^l* ^S.^]) 

cfltb -S-Sfl £2)-* 44^^, 4<^1 « e1<»H°1|'H ^jTfl 44Vi4[%i-2:: Gallop -f (1994) J. Med. Chem. 37(9): 1 
233-1251]. "^ll- ^^^91 Lad 4i^i*5ll'*1 AliEfl<^A]o] oi;^].^ ^l-ujcl-. 

;,H2.*v ^2Vo^ Ej-o] a eiel^ilA^ a|-^*v ^ 4^ tlElH2l ^j-^^rl-^. 10 ^ iflx] lo 9 21 ^^±S. 
ol^c>l;5l el-oly eiel7|- S-f- ;^]^^€4. 10 n ^l^^l^ cflS ^■=]^i\?]7} ^^^^"^ ^-5-4, ''I ?> H 

7]^ #s. e]-o]uaiHi<H] ^^a]^ ^-g-aj°l *V7il^l ^^*U ^5^:4. ^]^]*^ 3.7] ^V^]^ 

«l-ullElo> ^la ms. DNA* S^^ftAl?!^ ^jr^liA^ «i^S«:4. t.Ml* ^4«]-7l ^ 

sfl §5^2. 4*v^l ull<H]A^ ^71 =sjElH2l cl^iefloloi) 71^*!: Al^^vfl Al^Eflol 2le<H| 7m^^^. ^1 t^^t^fl"^! 
401 w.eiel'S^r ^''fl "^-l-S-t ^fe £^ »4i!;«ls 4°1«.£]el a.4 3 ^^1 6^ '=>]^^ 3. e^.oiy 

el 5]* A|4i§ 7V^^^ &^m. ^tb, ^c^7l 4«^lHe1e]2l ^aj, ^^^^ t« 1J iael^^ 

^HS. ^^o.^^^€4. 

ol tij^^sl *V Gallop f- (1994), J. Med. Chem. 37(9): 1233-1251]'i 5il<^^i, 10 12 cfl^i-jgEiH* 

H.;,!- DNA 4<^la el5l* ^^«H, '^l. #el 530 tfl^A-] hv^^ 4«='1 « el^lfe ^^m^ a] 

±^J4 ?1*^A17J4. mRNA 2l£L#^ -^^]^M ^ *2l#^<i ^^^"il Hl-i-21 RNA2] ^^-f- 

-R-'i:«M. "^^^ RNA^fl "^^^ 2i7l ^^^^ 4t^fl* ^>#«: ^ Ajaiti-^. 

4 S-^ f^2fl2) jgelB 4^*5fl'="l iHEl^s)^ ^o^-^sf ^-^^tt JlAjS^^ ^-g- 

^11 Aj-oflA-l ^-g-*! ^Il«l-4. 4t^fl5.-f-Ei RNA* S\^^}JL, cDNAS. ^S^Alflu, PCRS. 

f^^Al^ ^Aj ^ ±321^* ^?1r 4-S- 4*H* Al-g-*V4. #5]2^ cli#5llol>g^ 31-^1 i:l±#5llol 

^4 ^^t}o^ A>^«v ^r 514. ^S121 i32l^^, f-¥-t!:*2lf^ *S.^El -^sflsVcDNAfe 4^]d1H «!e1 iflS # 
^'^?t4. ^^E]^ i^tfj^oil ^*v^ ^4H* 4^*e1hl«l-^ ^Ei ^ 3gElH f-^^-f DNA 

Ail ^E] 1- Ai 7l^*>4, 3f;.lAj-o,]Ai S-^^ o.^^ ^4H* Ole^*> Ajaj 

4^^ 4^1 ELISA°1]A] ^§ tAj £^ fi^^ 4^1 ELISA^A-I aop^ofl tfl^ll 7ll7ll2] ^^-ofl tflf]: ^E]H ^ 
^l^*v oJ4[^V2: Barret f- (1992) Anal. Biochem 204, 357-364]. ^4^2] A^-at- ^^*l-7l ^Sfl, 
4^1 4 H ^^^1 21511 AjAj^ DNA21 A-l<g^ ^'§t!:4. 
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^^71 <a*> ^ii^ej-^f^ S>4fe f-*fl -aSS^ ^E^H ^"Jl^}^ ^^^'S* ^fl^^^tt 



1 7 Kb -y^V cDNAl- ■^-^^\^ pGEMDec^ BspHI* -^l-g-^M ^^^^-^^ -ireliifS 

efl^ElH BSPHXH01 ^ BSPHXH02(42l- CATGCTCGAGCCGCCACH I'SJl 1) ^ CATGGTGGCGGCTCGAG 
Htttis 2))-t -il^V c^U?! 7flAl ^^15] 2j ^J-^S] BspHI ^^1^1 -a^^VS^. S^^r m S4 el^if^ 

^1^1 ^ Xhol ^^11: ^1^^*1-511^. <=l<H^i, °1 l-^^a^lAl?^ ^J7J: ^3.^ a^sl 

2bp Xhol £^J*VScf. -^l-H^-l ^^1 <a^V t-fla^ ^^31 1.1 kb Xhol ^^-i: ^m^L. 

XholS. 7rJ-t!: uilEl- ^XA'il ^« BC451^ ^1«H BC543 -Jl^V cfls^ ^>iV ^^^^ ?H1^* 

^Wl<y-<?ITV cfls-Jl ?MlSfe Not!* ^I**H S-^*H «Ji^^S-¥-El 

0 (Wizard)' <^l-§-5>^ «1 ^^°J-§-^S ^1S*>^4. f-e^^^lH DNA(100 ;Ug)fe Notl* <^1-§-«H ^ 

01 o]] a ^ -^^ ;^1<=1. 1983, Molecular Cloning, A Laboratory Manual. Cold Spring Harbor, New York: Col 
d Spring Harbor Laboratory)* ^l-g-*><^ ^}7}S.2z 4 ifl<iA^ ^7]<i^^\^^. ^J-^l ^^H^ DMA 

;goi <^rt o. :f ol^^H ^121-S^*V^4. 4i^2] DNA-f ^-^^^ ^^1*1-^. 

«fl ol^sl-jL, DNA^ IX TAE ^fl'-flA^ ^7] -S-^-i 2l«ll ^e)«>^4. 

;5l7l -g-t^, DNA ^5^^ S5.S#»fl '^I^VH DNA ^]±^-{^S.^]7} f^S-n. ^S. 

A7280)# <^l-8-«l-'^ >H1^S1-Jl, ^l^^-y ^f-^JidO mM Sel^ pH 7.5, EDTA 0.2 mM) 125 mUS. -g-t^l-^i^. ^ 
^ HlJE-g- <i>7l-^S 3g7>*>Si4. "l^^SJ -§-^-^21 ^S.^ 150 ng/ml ^4 

^oj)^ :5iai nl^^oj ^f^oj} ifloflA^ Jl-^§H ^S* 1.5 ng/ml5. "Jrl-^ii^. 

DNA^ Dl^^ojsV^cl-. Dl^^<y^ uflo]-^ CZB Hll'y^*)-7-m-, ^pj^i ^.^^^i cd 

1 -a-^J 44-^2] \f^vflS ^A] ol^§>cjcl.. 20 Ml^l 3071151 2-4i Bfl-^V S£^ 40 5071121 afl-^l-fe 44 

711^ DNA^ = ^i^A]^ Sel 2:3]^^^E1 ^el^V^OBl, mlEf-^^Bj ^J#Efl<^lEl DNA^1<i2l 

^^Hl SslHHl-^l <?!ifl «J:-§-(PCR)°fl 2lsfl ^^*ra4. PGR tV-S-^l-^i, Tll^ DNA 250 ng^ PGR fi3:f^°J](20 
mM Ssli pH 8.3, 50 mM KCI ^ 1.5 mM MgCI 2 - 100 a'M cfl^^lfr^ell^ElH E5lii5ile>lE z]-z}-s] s. 
e1-<^lH, 600 nM) 50 td Taq i:^^^A 2.5 -fi-^^j- s\^^-IL. 4-B-4 ^51 <^1^«> 
oi ^^El^>^4: 

1 94 "C 6021 
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58°C 45& 
74 °C 45^ 

30 AM ^ 94 -c 30a 

55 °C 30^ 
74 r 302: 

GBC 332: TGTGCTCCTCTCCATGCTGGH "t ^3: 3) 
GBC 386: TGGTCTGGGGTGACACATGTH ^Jl 4) 

^l-^ nV^^fe Afl^7l* 4<a2jAS. #^>*>£^ "U^Jr^^S. ^^V^ 7<a ^ 9<a<Hl Sh-fr^V^^. nf^i^ S^-^ 

*H 'U^J:'?^ "S^^^si 5 lu ^^is^* ^-y^H ^tfloiE^ ■fi-:£*l-H^ ^"y^U, 

^AlSAlSl -i-^Jr 1 ^^1 5^ ^<i> tj|7]3l-5l4. 

Mii 15 ml <^if-^^ ^-y ^ ^l^^S* ^l-i-«H 4€- 4 

S^ti 15 mlS] ^H^M ^*1€ ms] <Hm£= =^5. ^i-fi-t ^^^^ ''V-fiS] -R-^m-fi^ii 

^^1^1534. oil^c 3S - ti^ z|z]-2l 4^°11 H«-«V5ac)-. ^^-S-fe 150 -^l^J-Sl "^371- ^o]^ 

^7?}^] m*}^^. Hi-Si AUjoflTiis. *i^jiL>x4. 

Harlow ^ Lane, 1998. Antibodies, A Laboratory Manual. Cold Spring Harbor, New York: Cold Spr 

Ing Harbor Laboratory) <HI 7l7ll5l h>S^ ^^o], oi7^V tfls^ ^<^1^ S^l ^^S.^ %i-^(?ll"l^ "flJl AB1 

909)l-'^l-§-*M «■* ^*S*l-^4. 

# 805711S1 afloH x^]^^<Qi}n^. 624711 (77.5%)21 ^o}^ ^]^^'Q<^S. 53771]^ 20^^21 7}o^^A 

n>^>,oll olAig].^!:).. ^ 142711S1 4 ^c-] v}^±7} 6e<H!d^'^(oH€ «11'»1-51 26.4%), '?l#Bll<^lEl 

h21-<*hi- -^i-g-si-fe- pcR-i 2i«ii 

* 15nVelSl J^^t:^!- f-^«>S^i^(10.5%, t'l%=^<a^ hI1<^1-2) 1.86%), 6^}^^ jaHfl-g-^^. 



3l-^Cl(AJ) 


PGR "^f^ 


'aaf' «m dUfi 211 1 

(mg/ml) 


14(F) 




0.25 


22(F) 


227 


0.1 





- 25 - 



:g^7ll^S] ^2003-0060772 



36(F) 




1-1.5 


62(F) 


215 


2-4 


73(M) 


152 


5-10 


102(F) 


269 


0.5 
1-1.5 



clUfl^ BC543 ^^1-* ^^^^ ^^3. ifloll^^ fe^ ^§^5. ^^««>5a4. 671131 47llfe 

1 mg/mit ^^^S. ^^±5. 271121 Tllf-^oijA^, ^>q-^ ^«J]el s^>oi3(7ilf. i 

4)^fei:-il, II -^l-a-fe- ^cflSSl :Eiaii^;5l:^> '^l<il'='l ^^^1^1 ^^7] iill^«>14. "0:*^^ t^]3L^'>]]n\^] 

'^l-'S^ <=>1^'^1 SDS-PAGE ^oHl^-1 q= 45 kd i^l^l 53 kd ^}^]^]^] ^M^^S. 
<»lf-§Vfe «J:^, Hr<fl-°11>^1 -^S^ 51 60 kd vfl^l 120 kd^lj tE.S. <^1^*> 

n)l ol;g^o] :5jolD^_ ^1^21 7llS^v c^BB^Sl ^g^*} ^-asi. AgAj SAj^ ^^sV^tfl ^Vofl^o] 5Jt:f . -t 

f^27-Hi:#si^-> 4*^ -§-£s AV-§-5i^ ^-f, "ii^v '^■iisfisi #^<>ii ir^^tb ^^m. 

^^^^ ^^21 1J fl-^ 

3l-4-cl(F o) ^^1^* <g4i^r ^^^-sC^l* #<H, =^^4: «11e1--7HI^J -^^^Y^ 3it £.±^] ^^7}^t}?]] oj^V 
tfla^ -fr^^l-* BC355)# ^It^-y tb ^'^S <9± ?J:51 S\n ^sflaf: ^ <^l ^Si^i <=>l-§-t> 

HJ-'S^ "^i^* ^^J«)-7l ^«ll ^}-%-^ 'D-'S* "^l-S-t ^ Si^t. 

<^±^^^^ 

-y- "941, Hll- l-'H -y:^?!, >^1-^ ^ S^«l| = 37l- ^±2) ^a^y-i ■^■g-*!-^. 

^ ^-B: ^^^^ '4±% ^-S-t!- 7)1^^^S ^^tbi^. -^l-f 'a^fe -y-^ "S^^l 3!).<y«ii^, 

-.^o] oj^ ^^4S1 iEHl] ^ ^^^^ ul] o>2l ^^a* a%'-«:4. T^^J^^, l-'^flS n^'S* "fl*!"^ ^^"^ DNA 

S2is, ?i3.)i- <^i-g-«H o-as. ^'fi^ 7<a v^^i g^j^^i =5.±Bi-#^^-i- ^-y^H ss.71i±eii^ 

21 vfl^iAj ^v;g^ f^^lAl^cf. ol^i-i-S) -a-SJ^^ IS-a-i f-<^«l-7l Al3l-*H * 18 mg£] 'Hi 4^ J: = ^(FSH-Tf^1 
^1 ?ll^*li2l <N1^ SiEflol^a)* 3'a°1l l-a 25] ^>«-l-«H ^<H*1-Si^. ^J-71 <^l^l:-ar 14'a«»ll ^7l*>^4. ^] 
ill-i- m^}:iL 24^]^^. ^-M^ ^1-^ 2<a'i ^S-^^^ '^^^ Selgrath f-, 

Theriogenol. 1195-1205 (1990)]. 

«114 ^1 t-it^ 2'a?fl(£^ '"l^^l- 72 ^W)<^ ^l#*f^4. ^'SaMS ^.^^ Se^l^V 

^ofl xif- ^ ^S.^^] ^I7l5>^4. ■¥-<H^^ cl^Wm 0.8 mg/kg^]^^. 

("i#(^^4i-a'^)) IVl- 2]:^ , ?llEl-'?1(?ilEll'53) IV 5.0 mg/kg-i: ^^i«l-S4. 7]^^ ofl o^sll 2 1/^21 av 

^^f^i ttSli(2.5%)* -^<^^*>5g4. 7ll4#-i- f-^ ^3^^* 21^BS^*^S4. ^l^-^l 6 mm i 
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A] ^4 20 711^1^1 tV*# ^^^j A^^El 0.5 cm 'g'H^ ^^1^1 "§^(PBS) 10 ^ 

^1 20 mil- \+?lr^l n^^^ *n mS.^o^. iS^l'^l ^^*>S^. ^^€r 'fttll^i^iS f-*a«> 

^) 0.13^, oic^Ai A^Ai^t^ 4^v(|ofl 4^^]^]^. -S-^^ <='m^l. ^S ^^H* ■§-»J! 10 141^1 20 ml* 

^^^^ ^^m^]^ PBS vi-s ^^^v^^i^, '^I'H^i Aini^Hi^i Ai?i:£)fe 10% ± m 

t'l^^'y*!-^^ iL<*l^l «H*fe ^7l^V 10% FBS* %i-fr*>^ ^S] F12 Ml^l^i 3710^)^1 «!! 

o^5l.oj^t-)l, Br^f^: 5% CO 2 * 7l-:f:^o1lAi ^^*1.5So.t^, :gaiol S.'&n 

#2:: Selgrath ^, Theriogenology, pp. 1195-1205 (1990)]. 

5].^ -.^H^^ <>]^i}lL JL^^-i: a.-a-*V^ ^l<="l:^i ^nl^<HlA-1 ^^e]t!: ^}^]3.S. 

sl^Aj-i IL^S)-«>^4 ^«^<Hlfe ^^1-^ ^^oM^^^-^OJA)^ DNA ^^^1:, '^l* t<H "Si a1lEl-?Wl 

■a ^^^7l■^s>7ll <a^€ ^j^a: na.^ -a-^^v* t-fi-*>fe bc355* ^i^hi -b-b] hm^lsmi-* 

oi^e|.6^ Dl^^'y§l-^c1-[%V2,. Selgrath ^. Theriogenology, pp. 1195-1205 (1990)]. 

no} m 

^l^-oj^: Aj^s].^ ^o}^ 10% FBS* ^^^^ F1221 HrJ=l- vfl^l) ^^l^l^^n^, ojc^A^ ^71^^ 5% CO 2 
* ^'--^sVfe 37-CSl 71-^ 71^ m ^^^-1 <^1^* ^1«H ^-§-^ f-l-<^l "fl^^l 

Selgrath ^, Theriogenology, pp. 1195-1205 (1990)]. 

i- A^-y^j-iL is-a^^ii, *i-<Hi7fl AizinHi^i ^-y "a^^: <a-^ aL4£^^^(PivisG)* Hi4'iJ«ii^ 

(400 IU)*>St^. T^-i-^fl n"^^ ^n^]^ ^^^If- ^Al^).§l-5|Tq-[%V2.. Selgrath Therio 

genology, pp. 1195-1205 (1990)]. 

F12 ^^l^i -a-El 4<^la^3l^^ -^l-S-SV-^i -aS-^l 51*1) ^S. ^1^*>^4. 6 i^l^l 871121 till?!:^^ 

% a.^t> ^-g-^lS-Ai -^^sM ^^s. «Vsa4. 1711 ^€-21 -S-^^ ^ -i-^^l 

tll«fl ^«St> ^4 «J-^-5.^ ^1#«l-5!4[%'-2:: Selgrath ^, Theriogenology, pp. 1195-1205 (1990)]. 

ojAi o^^^ '&^7]S] ^^^o] ^IM-^ 45°J ^^1 ^-i-sl-^^Al-^^S ^^^}%^. llO^J^i, 

3|. 7AA}§: "y-ti ^-y^i-i^, sfl4 ^7>#^t:i-. i3o<a^^i, -y^^?]: ^-8-^11 ^^^^ 4^J-* 

^ Camp;DS «Ji^Sh*|-S4. 4511^ ^ alE^-nj £(^.-^11)^ ^^^U, oIbHs^bi^ ^ 

^AV5l-^4 145°a^Hl ^<=i^ #fi <5l-^Al?lji, l47>a^Hl -fr£*^7l <il^^l <ilEl*V ^^iofl ^ 

-§-*WI ^1-^4. ^"J-^ 147'a-5fl°ll PGF2a(^E]-2l-olS(-i-S.Aj-^i^), dIaI^ 7l-2l-4^2l ^jsj^) 40 mg* ^1* 
e^ms 231 ^AH>c^ 0.0^, ^^4^ 20 mg* ^-^isU, <^Ha-1 4 ^l^V ^o^] 20 mg* 

^<^=i«ra4. 147'^^-5'Hi ^B]-5}^i(f-^Aj-a^)i- ^<y*> ^ <y-5J^ ^-a ^<=>^ ^^-^i^^. ^'S^ii 
^ ov^i^l Ai^vsiii Dfl 30^ ^«S*i-S4. ^'?>^ aisi^ ^A>^ 30^ ^^1 40* Ai-oHi <a<H:^4. ^'i^, "J-^J 

F 0^1-^ -a^ 

«J€^d« F n m ^Jl^W 711^ DNA* 2711S1 ^^^m 4^^S.^^] *2l*H ^J^l^l 3.^}o]3. ^^ 



- 27 - 



^711^51 ^2003-0060772 



■yslSl oi^S. ^^^1. ^ £^ ^^*(f^«fl'^) ^ "ii^ ^1^ DMAS] ^ell- ^l^ll 2^^^ F q ^l-^-?" 

Lacy f-, A Laboratory Manual, Cold Spring Harbor, NY (1986); ^ Herrmann ^ Frischauf, M 
ethods Enzymology, 152: pp. 180-183 (1987)]. ^^7] DNA Se1-<^1°J€ *J^V ^^flSll cDNA [ 

Feinberg ^ Vogelstein, Anal. Bioc, 132: pp. 6-13 (1983)]* ^]^^^ ^^''i ^^['^3i: Thomas, Proc. N 
atl. Acad. Sci.. 77: 5201-5205 (1980)] ^ 91^^ ^3.^ -fi-^^M ^"^I^^J S.^^]^* <^l-§-^>fe i^^^^] '^4 
Gould f-, Proc. Natl. Acad. Sci., 86: pp. 1934-1938 (1989)]^! ^'^*>5^4. ^h^^ ^fl^fl^ 

SI 10%f' BSiHi-S-^^VSl 1711S1 AV^o) Aj.;gs>S4, 

^(production henl)i| 5i 

^^71 7l#€ 4^* «l-§-*M 4^^1(F o) '^'^^ ^^^^ it 1-<H, 

F n 4*t:^ -g^ife, ^-f, ^K«M "^3* S>S^^, Bh^cjoj ^^g^Jfi: 

n t 514. 

°J4: 7^H-<HlAi S€i-a-^^fSl ^1^2]^ PCR4 ^I'fi l-S-S ^^i^j^ 51*11 ^^*>^4. '^l 

^ so^ 4^Cl <y-^ ^ 3n>5lSl ;^1-^S1 ^^01 ^^H ^^^^ £fe ^Pflt* 44^^1 

S^5l4.'^i'5l 1-*^ <y^^ '^flSfi cDNA 1- °l-8-*f°l t^*>S4. 1-^^ till4i^iSH 63'iA-l ^AiefSJ o.t^, AV 

^« 

"Jl-i-tb s& ^ -y-S-^: ^'='14. 4€- ^*ll'=ilfe ^^*]-^ ^^21 ^^oflAi 1 - 

(57) -^l^Sl '•a^ 

^li%Hl si^H^-i, A^V7i ciisfi<^i "ii^v disfi'y ^Hi. 

3. 

^inHl Si-^^i ^o^-^l c1l2€<^l ^^^1* ^^i^i ^S^^sl^ ^1^1. 
4. 

^Ii%Hl Sl<H^i^J-7l c-iu^ol ^^?l«-i-a-#°ll^i ^1^1. 
^^^1- 6. 

;^mHi ^^H^i, cii2^<^i ^^^^ "§±0]]^^ ^s^jsj^ ^"ji ^1^1. 

AU^M Si<^^i, ^oM ^S^^^ clls€-& GAG A>*°1 ^1^1. 

;^inHl Sl<H^i, ^J-71 ^^^i^r'S^S c-llsfl<^| i-a-^21 -H-^^A-i ^I2£ife ^oj ^1^1. 

9 

^^^ai'i^s. ^^\3.^i 44s.^]. ^^7] nsL^ ^^}^ 30% ^i^vo] gag a)-^* ^.^^i-^ 44. 
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^^^1- 10. 

nsL^^ t^-i: E^ii-B-^^i-i- ^^^}^ ^^^^ -R-^i^i* ^an): 

12. 

^110%H1 5a<^^i, ^J-71 c-fls^o] ^f-^^i ^S^Slfe ^-Jl •JJ-'S. 

mO^M ^l^^l ^^71 ^3.^0] ^^^^ ^-y- ^-ti^^i ^S^Slfe lU-'S. 
^^^^ 15. 

^^^T- 16. 

^112^H1 5l<H^i, ^1-71 ^^^^r'S-^.S. c-ila^^ GAG'^>#'sl ^^5l<H ^^1 'S-'^. 

^^^'^ 17. 

^^^18. 

a-B-^Sl vfl-i e,]^ c-)l2€^ '^-'S^^^l, ^1:^1 

MIS. t-iisia ^«Ji;a "a-jis}- Ai<a^ s-y^M hs2.ei ^ii^ 2j-^7>^si-7ii <a^«i-aL, -B-a ^J-si i^^^i ^j-7i 

,^«fl;g oj-j^Sj. Ai-g* ^S^l^ ^^71 ^^^«r i-B-^^-¥-El 'as* ^jl, ^'■71 a-a-^Sl ifl^ 
19. 

tflS^* ^WU, ^:a^«: c-Ua^ ^ ^^^«r -R-7lA|l. 

20. 

^s. ^^im ^i3^ ^^3^ ^^m^s. ^^7}^^ s.m^ -^-^^ s^^i:. 

^^^1-21. 

9l^d: cilS^ ^ ^^ 'g'^f ^J^* £«-«>fe 

22. 

^7] 7^011711 

23. 

^I22%H1 Sl<H^i, ^1-71 7l|xfl7V 7m^d ^"S. 

24. 
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